
Soil salinity

Key messages 

 11.2 percent of the Near East and North African region’s

(NENA) soils are affected by various levels of salinity and

sodicity. Human-induced soil salinization in the region is

rapidly increasing, both in irrigated and non-irrigated lands.

 Salinization drastically reduces crop yields, forcing

communities to abandon their agricultural lands. Its

negative impacts extend to environmental health and local

economies.

 Sustainable Soil Management (SSM) practices are key to

prevent and combat salinization. Indeed, SSM decreased

soil salinity by 28 percent and increased barley yield by 30

percent in the Euphrates Valley of Syria.

 The FAO’s Global Soil Partnership (GSP) is launching a series

of activities on soil salinity aiming to build national

capacities on assessing, mapping, monitoring and managing

this soil threat (Global Soil Salinity Map) as well as the

establishment of the International Network of Salt-Affected

Soils (INSAS).

2 



Background 
 

Salinization - the accumulation of water-soluble 

salts or their ions in the soil above a threshold of 

toxicity - is the most severe threat to soils in the 

NENA region after soil erosion (FAO and ITPS, 

2015). Indeed, more than 11 percent of the 

region’s soils are affected by various levels of soil 

salinization (Hussein, 2001). Issues related to 

salinization include concentration of total salts 

(salinity) and the concentration of sodium relative 

to calcium and magnesium (sodicity).  Salinity has 

direct effects on the growth and development of 

plants. Sodic conditions may cause important 

deterioration of the soil physical properties, 

indirectly affecting crop growth via increased 

surface crusting, poor water infiltration, and 

reduced root zone aeration. 

 

Salt-affected soils vary in extent by country from 10

-15 percent in Algeria to over 50 percent of arable 

land in Iraq (FAO and ITPS, 2015). However, a 

comprehensive assessment on the extension of salt

-affected soils globally and in the NENA region is 

still missing. Available information are reported in 

Table 1.  

Country Available information  

United Arab Emirates 33.6 percent of the area is salinized (EAD, 2009) 

Iraq and Syria 

 

About 50 percent of reclaimed lands in the Euphrates plain are 

seriously affected by salinization and waterlogging (CAMRE/

UNEP/ACSAD, 1996) 

Saudi Arabia 

 

54 percent of the cultivated area suffers from moderate salini-

zation (CAMRE/UNEP/ACSAD, 1996) 

Yemen 

 

Approximately 60 percent of the 0.5 million hectares of irrigat-

ed land are slightly to moderately saline, and that another 40 

percent have levels of salinity that prevent farming (FAO and 

ITPS, 2015) 

Egypt 

 

93 percent of cultivated lands are affected by salinization and 

waterlogging (FAO and ITPS, 2015) 

Iran 

 

The salt-affected area has increased from 15.5 Mha in 1960 to 

18 Mha in 1980, then to 23 Mha in 1990, and to more than 25 

Mha in the last estimate (Qadir, Qureshi and Cheraghi, 2008). 



Salinization is a consequence of both natural (e.g. 

weathering, atmospheric deposition and sea water 

intrusion) and human-induced  (e.g. irrigation 

methods and soil management practices) 

processes. The predominant mechanism causing 

the accumulation of salts in the root zones of 

agricultural soils is loss of water through 

evaporation which removes only distilled water, 

leaving salts behind. In arid and semi-arid regions, 

low annual precipitations and high temperatures 

lead salinization to occur more easily than in other 

regions. In many NENA countries, where irrigation 

completely depends on groundwater, excessive 

irrigation with brackish water without provision of 

proper drainage systems has caused the formation 

of a shallow saline water table leading to increased 

salinization and to the degradation of overall soil 

resources. 

Salinization reduces crop yields and, above certain 

thresholds, completely inhibits crop production, 

forcing communities to abandon their agricultural 

lands.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The proportion of highly and medium productive 

soils not affected by salinity and other soil 

degradation processes, varies between zero and 

sixty percent. The agricultural production of the 

Nile Delta of Egypt and the Euphrates Valley in Iraq 

and Syria are also severely affected by salinization; 

in Egypt, yield reduction due to salinization and/or 

waterlogging amounts to 25 percent (FAO and 

ITPS, 2015). The effect of soil salinity on food 

security is further exacerbated by the low content 

of soil organic carbon in the NENA region’s soils.  

 

Besides its negative impacts on agricultural 

production and food security, salinization also 

impacts environmental health and local 

economies.  

Divisions for relative salt tolerance ratings of 

agricultural crops with zero leaching factor (Maas, 

1984 in FAO, 1985) 
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Prevention as a priority 

 

The Voluntary Guidelines for Sustainable Soil 

Management (VGSSM) provide recommendations 

on how to prevent the development of salt-

affected soils (FAO, 2017): 

 

 the most important measure is to ensure 

adequate drainage to evacuate accumulated 

salts; 

 surface cover should be optimized to reduce 

evaporation losses; 

 irrigation management should ensure 

sufficient water for growth and for salt 

leaching through drainage to avoid problems 

of surface salt accumulation (salinization); 

 irrigation efficiency and uniformity of water 

application should be increased through 

improved conveyance, distribution and 

effective field application methods. High-

frequency irrigation methods should be 

preferred to avoid excessive salt concentration 

in the soil profile between two applications. 

Application of water of high salinity overhead 

should be avoided to limit leaf burning ; 

 irrigation water quality should be tested and 

monitored; when economically feasible, water 

desalinization should be considered; 

 surface and sub-surface drainage systems 

should be installed and maintained to control 

rising groundwater tables and control soil 

salinity. The design of these systems needs to 

be based on a thorough understanding of the 

water balance in these areas. 

 

 

Field worker examining the sprinkler irrigation system on a pilot plantation 

of olive and fig trees in Egypt. 
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How to manage salt-affected soils? 
 

If soils are already salinized and prevention is no 

longer an option, excess salts can be removed 

from the soil surface and the root zone using a 

variety of techniques such as: 

 

 direct leaching of salts:  application of a 

small amount of excess irrigation. Leaching 

requirements should be minimized as far as 

possible in order to prevent the groundwater 

table raising and minimize the total load to 

the drainage system; 

 improving the surface, subsurface, and 

vertical drainage of the soil; 

 planting salt tolerant crop species and 

varieties like barley, wheat, sugar beet, 

millet, pearl millet, rice, sorghum, triticale, 

colza, fodder beet, safflower, sesbania, 

quinoa and grasses for animal production 

that can give satisfactory yields in 

moderately saline or sodic soils; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 domesticating native halophytes for use in 

agropastoral systems; 

 chemical amelioration and the use of 

organic amendments such as composted 

material to increase soil organic matter, farm 

manure (after proper composting to reduce 

the risk of soil pollution), growing legumes in 

rotation, mulching and incorporating crop 

residue in the soil. 
 

The productivity of salt-affected soils can also be 

increased by: 
 

 laser land levelling to improve uniformity of 

water distribution in the surface and root 

zone for better leaching and salinity control; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 minimum tillage for seedbed preparation 

and soil permeability improvement; 

 deep ploughing to improve the physical 

conditions and the hydraulic conductivity of 

stratified soils having an impermeable layer; 

 

 
Salt-tolerant crop (Sesbania) 

Laser land-leveling, Syria 
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 using planting procedures that minimize 

salt accumulation around the seed such as 

planting on sloping beds or raised furrows in 

single or double rows are helpful in getting 

better stands under saline conditions. 

 

Under all conditions, sustainable soil 

management is key in preventing and combating 

salinization. In Sudan for example, salt-affected 

soils were reclaimed using gypsum as an 

amendment for consequent salts leaching from 

the topsoil, and organic amendments such as 

farmyard and chicken manure, and dry sewage 

for increasing soil fertility (El-Mobarak 2007). In 

the Euphrates Valley of Syria, gypsum, zeolite 

and organic manure were used to combat soil 

salinization. The application of 40 tonnes of 

organic manure per hectare decreased soil 

salinity by 28.4 percent, decreased the soil pH 

and increased barley yield by 29.6 percent 

(Abdul Razzaq et al., 2012).   

 

Good management of irrigation amount, 

frequency and drainage conditions in salt 

tolerant forage millet grown in Lebanon under 

irrigation water salinity of 4, 8 and 12 dS/m on 

loamy soil showed a constantly high level of 

potassium in the leaves (43 mg/kg), no 

significant effect on plant height which 

exceeded 1.5m in the variety “tall” with biomass 

reaching 10 to 15 t/ha in moderately saline 

water (8 dS/m) (Atallah et al., 2018).  

 

 

 

 

 

Key areas of intervention 

 

 Soil and water management should not be 

divided; water quality as well as irrigation 

amount and frequency are critical to address 

soil salinity. There is a huge need to scale up 

proven good practices for preventing, 

managing and restoring salt affected soils; 

 Data availability on soil salinity should be 

increased and facilitated. Soil salinity 

assessment and mapping are key to soil 

salinity management and to the restoration 

of salt-affected soils; 

 The economics of soil salinity should be 

better explored; 

 National policy on overall soil and water 

management should be reviewed and 

strengthened. 
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NENA Soil Partnership’s activities 

on soil salinity  
 

 as a result of the fifth NENA Soil Partnership 

meeting in April 2019, the International 

Network of Salt-Affected Soils (INSAS) is 

being established under the framework of 

the Global Soil Partnership; 

 INSAS is to support and facilitate joint efforts 

towards the sustainable management of salt

-affected soils for food security, agricultural 

sustainability and climate change adaptation 

and mitigation; 

 national and regional trainings on soil 

salinity assessment, mapping and 

management are being organized by the 

GSP, which is leading the development of 

the Global Soil Salinity Map; 

 a Global Symposium on Soil Salinity will be 

held in Uzbekistan in October 2020 to define 

an international plan of action, build 

partnership and promote cooperation 

among countries.  

 
 

INSAS in action — proposed 

objectives:  
 

1. promote the sustainable management of 

salt-affected soils; 

2. develop a report on the global status, 

current trends and challenges of salt 

affected soils, including the preparation of 

the Global Soil Salinity map (GSSmap) and 

that of a monitoring system; 

3. develop and provide a set of good practices 

for the sustainable management of salt-

affected soils; 

4. provide a platform for countries with salt-

affected soils to discuss common issues 

related to the most suitable methods for 

protection from deterioration and the 

sustainable management and reclamation of 

salt-affected soils, as well as establish a 

roster of experts on salt-affected soils to 

share and develop further knowledge on the 

issue; 

 

 

 

 

 

 

 

 

 

 

 

5. foster collaboration among INSAS member 

countries towards promoting the sustainable 

use and management of salt-affected soils, 

identify relevant knowledge and research 

gaps and promote regional and global joint 

research and development programs;  

6. serve as a platform incorporating real local 

challenges as well as best practices in 

dealing with salinization and salt-affected 

soils for knowledge sharing and technical 

cooperation on salt-affected soil 

management; 

7. advocate towards the halt and reversal of 

the current upward trend in expansion of 

salt-affected soils through different 

instruments.  

GSP focal points in NENA discussing at their 4th 
regional meeting. Rome, June 2018 
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