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1. Salt-Affected Soils:
1.1. Definition:

The term “salt-affected soil” (SAS) refers to soils with a salt content that affect soil properties, crop growth and yield. Salt-affected soils can be divided into saline, saline- sodic and sodic soils, depending on the salt content, the type(s) of salt present, amount of sodium present and soil alkalinity/ pH. Most of these soils have an electrical conductivity (EC) of more than 4 dS/m. Discussion and decision on a formal definition of SAS, for the purposes of INSAS, will be left for the first meeting of the proposed network. 

1.2. Formation:

Salt-affected soils occur in more than 100 countries. The 1974 FAO/UNESCO soil map of the world, estimates that the total global area of saline soils is of 397 million ha and that of the sodic soils of 434 million ha. This accounts for almost 6.5% of total agricultural lands. Salt-affected soils include those affected by salinity, where the electrical conductivity of the soil exceeds 4dS/m; and those affected by sodicity, where the exchangeable sodium percentage (ESP), showing the relative abundance of sodium ions present in the soil surface as a percentage of the total cation exchange capacity (CEC) is high. Usually, an ESP level of more than 15 is often used as a threshold for classifying soils as sodic (FAO, 1988). Saline soils contain excessive soluble salts, mainly sodium chloride (NaCl) and sodium sulphate (Na2SO4), or other neutral salts. These salts increase the osmotic pressure, decrease water availability and inhibit plant growth. Sodic soils generally have a low salt content but a high ESP, which causes dispersion of clay particles and results in the degradation of the soil structure. Generally, these soils have low air and water permeability and a pH above 8.2. Salinity problems are encountered in all climates and are a consequence of both natural (primary) and human-induced (secondary) processes. The same FAO/UNESCO map of soils, estimates that of the then 230 million ha of irrigated land, 45 million ha (19.5 percent) were salt-affected soils. This is a warning indicator of the existence of a newly developing and a steady man-made process of soil salinization. Umali, in 1993, estimated that by that time 1-1.5 million ha were lost to salinization every year. Ghassemi et al., estimated in 1995, that salinization of irrigated lands accounted for a global loss of income equal to about US 12 billion USD. 

Soil salinity and sodicity problems are more common where rainfall is insufficient to leach salts and excess sodium ions out of the rhizosphere. Salt-affected soils often occur on irrigated lands, especially in arid and semiarid regions, where annual rainfall is insufficient to meet the evapotranspiration needs of plants and to provide for leaching of salt. In humid areas, soluble salts are carried down through the soil profile by percolating rainwater and ultimately are transported to sea.

1.3. Classification:

 In the course of accumulation of knowledge on the nature, characteristics and plant growth relationships in salt affected soils, two main groups of these soils have been distinguished (Szabolcs, 1974). These are:   
1) Saline soils without Natric/Solonetzic/Sodic horizon and 
2) Alkaline soils with a well-developed Natric/Solonetzic/Sodic horizon 
The former group includes Solonchaks and other saline soils without the solonetzic horizon, while the latter includes Solonetz and solonetzized soils. Solonchaks are soils that contain high concentrations of toxic (soluble) salts within their surface layer: more than 0,5% in the case if soda-dominated salinity and more than 1% in the case of chloride-sulphate salinity. Such concentrations prevent the growth and development of most agricultural crops (Akramkhanov, et al 2014).            
These two main groups of SAS differ not only in their chemical, physical and biological characteristics and properties, but they also differ in their geographical and geochemical distribution. The two categories also require different approaches for their reclamation and agricultural utilization. In nature the various sodium salts do not occur absolutely separately. In most cases either the neutral salts or the ones capable of alkaline hydrolysis exercise a co-existent dominant role on the soil-forming processes and therefore in determining soil properties. 
Although the above two categories account for a very large fraction of SAS the world over, there are transitional or borderline formations which are likely to have properties intermediate between those of the two broad categories. Several local terms in different parts of the world are vague in designating such soils. Some other categories of SAS, which are encountered in different parts of the world, though in less abundance, are:


i. Acid – sulphate soils
ii. Degraded sodic soils:The most important sodium soil zones are found in regions with a Saharan or arid climate. They correspond to less precipitation and poorly drained basins. Soil salinity is caused by the capillary rise and strong evaporation of a shallow saline water table. Of course, saline top-soil water, which we may call saline green water, in the absence of shallow saline groundwater can create The salt brought by the wadis or by the circulating aquifer generally comes from salty and gypseous rocks situated upstream in the mountainous area of ​​the watersheds. In this case, highly saline soils with superficial encrustation are formed. These soils are hydromorphic in depth and their adsorbent complex contains a high proportion of sodium. They are also often of gypseous nature.
iii.  A large number of sub-categories of salt-affected soils are recognized in different parts of the world depending on the dominance of a particular chemical constituent (e.g. calcium chloride rich soils or soil containing excessive quantities of exchangeable magnesium – magnesium solonetz, etc.) or a particular morphological character of the soil profile, e.g. presence of a structural ‘B’ horizon, etc.

            1.4. Distribution:

Although salt-affected soils are widespread and pose an increasingly severe problem for food security and agricultural soil sustainability, no accurate recent statistics are available on their global extent. A more recent report estimates that globally about 412 million ha of land is affected by salinity and 618 million ha by sodicity (UNEP, 1992), Lack of up-to-date data on this very important issue, as well as inconsistencies in the existing data, in particular with respect to the climate change challenges faced by soil, water and agriculture and the adaptive and mitigative roles these sectors can play is another important reason for creation of INSAS. 

Apart from the typical salt soils, the salinity phenomena that are superimposed on another pedogenesis are common in alluvial plains with a semi-arid, arid or Saharan climate. This is usually because of the salt due to a shallow water table; which sometimes gets aggravated or even is produced by man in irrigated areas. In this case, the rise of the water table adds a superficial salt layer caused by the evaporation of the irrigation water. Such salting, accompanied by sodium alkalization, in particular affects poorly evolved soils.
There are extensive areas of salt-affected soils on all the continents but their extent and distribution has not been studied in detail. In some countries even the existence of these soils was discovered only through a survey or the pressing demand for agricultural utilization of a region. A first attempt to compile information on the extent of salt-affected soils on a worldwide basis was made by Massoud based on the FAO/UNESCO Soil Map of the World. Information in Table 1 of Annex 1 is based on this study. Information in respect of countries in Europe is based on publications by Szabolcs (1974, 1979), while more up-to-date data on different European soil types can be accessed through the European Soil Portal, as an evolving database with its own scientific tools, references, patents, technologies and measurements. Szabolcs (1979) also presented maps showing the distribution of salt-affected soils in most continents. Any attempt to increase food production in coming years must pay adequate attention to the improvement of existing salt affected soils with little or no production and to prevent further deterioration of productive soils through better understanding and combating these degradation processes.
Finally, in the absence of shallow groundwater and irrigation, the salinity and alkalization of some lowland soils, may be due to their parent material.

2. Establishment of the International Network of Salt-Affected Soils or INSAS:
2.1 Introduction:
 A proposal for the establishment of an International Network for Salt-affected Soils (INSAS)  was introduced to the ninth working session of the International Technical Panel on Soils (ITPS), which was held in FAO Headquarters, Rome ( 10-12  October 2018 ), and was officially endorsed by the seventh GSP Plenary Assembly (5-7 June 2019).

The problem of soil salinity and agricultural soil salinization are among the most important limiting factors for agricultural production, food security as well as environment. FAO, 1980, showed that the salinity of the soil increases by 2-5 dSm¯¹ every year in most of the sedimentary plains and in most of it is higher than 15 dSm¯¹. The relationship between soil salinity and crop productivity is:
1. Non saline                          -         100 % yield
2. Slightly saline                     -        70-80 % yield
3. Moderately saline            -         40-70 % yield
4. Very server saline              -          0 %        yield
The adverse relationship between agricultural/water productivity and soil salinity, in the face of water due to population growth and climate change, is another critical indicator for the need to establish INSAS.   
A risk-informed Nexus approach will form the strategy behind establishment of INSAS and its Plan of Action. This approach will focus on:
a) Stopping the current trend of increasing saline soils and soil salinity
b) Reversing the trend by appropriate mitigation actions through facilitation of development and sharing of appropriate methodologies and technologies
c) Developing and extending adaptive measures such as saline agriculture and encouraging creation and sharing of the needed methodologies, technologies and innovative business ideas
d) Putting in place residual risk transfer measures such as devising necessary insurance instruments, etc. 
This will require economic elimination of the risks wherever possible through preventive measures. 
Mitigating the existing conditions, through reclamation of saline soils using conventional as well as innovative methods and techniques, which usually requires:
1. Highly sophisticated equipment for land leveling and digging lateral and main drains.
2. Huge amount of water for leaching soluble salts  
3. Very long period of time 
4. Allocating large amounts of budget.
The difficulty and economic burden of mitigation shows the importance of the first step of risk management approach, i.e., prevention through elimination of risks.
Application of adaptive measures, like in the case of all of the other current era anthropogenic challenges we are facing, is a necessity pillar of INSAS action plan. One such management option for salt-affected soils is saline agriculture, which consists of developing systems suitable for salt-affected environments, using the genetic capacity of certain plants to grow under saline conditions and the ability to practice other agricultural activities, merging the use of saline soil, saline water and improved soil and water management. Saline agriculture combines different sectors, i.e. crop production, livestock and aquaculture, and therefore requires collaboration and cooperation between different partners to explore the emerging opportunities offered by saline agriculture.
In applying the Nexus Approach, INSAS will manage and reduce the interactions between and among the negative synergies and risks, while enhancing such interactions among the positive synergies and risks in all the four steps of risk management listed above. 
The major challenging goal for many affected countries is how to alleviate the impact of the salt-affected soils efficiently and economically. It is expected that establishment of the “International Network for Salt-Affected Soils” will be one of the most effective actions to meet the above-mentioned   challenge.   
2.2 Vision and Mission:
The International Network of Salt-Affected Soils’ (INSAS) vision is to facilitate the sustainable and productive use of salt-affected soils for the current and future generations. The mission of 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.
2.3 Strategy Objectives:
       The establishment of this network has the following objectives: 
1. 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;
2. Develop a report on the global status, current trends  and challenges of salt affected soils;
3. Stop and reverse the current upward trend in expansion of salt-affected soils through different instruments;
4. 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; 
5. 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;
6. Develop guidelines aiming at improved sustainable salt – affected soils management and improved productivity.

2.4 How will it work?
The network will be established under the framework of the FAO Global Soil Partnership (GSP). FAO member countries with salt-affected soils (saline and/or sodic soils, Solonetz, Solonchak etc.) will be invited to join this network. Within the first working session of the Parties, a network chair will be elected, who will then circulate draft terms of reference for discussion and endorsement. The Intergovernmental Technical Panel on Soils (ITPS) of the GSP will provide the scientific and technical advice, as needed.
The main partners will include all those international, regional and national bodies that are conducting work on salt–affected soil protection and suitable management, inter alia:
1. International agencies and programs with mandate and/or activities related to salt–affected soils;
2. Regional and national soil associations and networks related to salt–affected soils;
3. National soil research institutes and academic institutions (universities);
4. Representatives of civil society organizations and the private sector.

The GSP secretariat will facilitate the implementation of the agreed activities of this network. The GSP, together with the member-states, will solicit or provide the needed financial resources, in particular by attracting financial partners.
2.5 Pillars of INSAS:
In order to achieve the aforementioned objectives, it is proposed that INSAS should address six main pillars of action:
Pillar 1: Promote sustainable management of salt-affected soils for their sustainable use and/or reclamation through the needed adaptive and mitigative measures;
Pillar 2: Create and promote awareness among decision makers and stakeholders on the key role of the sustainable management of salt-affected soils for water and food security and sustainable development;
Pillar 3: Promote salt-affected soil research and development focusing on identified gaps and priorities and stimulate research on predicting the evolutionary trends of salt- affected soils under different climate change scenarios and high anthropogenic loads;
Pillar 4: Enhance the quantity and quality of salt-affected soil data and information, including data collection, creation of relational databases, analysis, validation, reporting, mapping, open and interoperable data sharing, measurements and indicators for sustainable management of salt-affected soils and prevention/mitigation of soil salinization;
Pillar 5: Harmonization and standardization of terminology, methodologies, measurements and indicators for the sustainable management of the salt-affected soils and their improvement.




Annex 1
Table 1. Distribution of salt-affected soils by different regions/ continents: UNEP, 1992
	Continent 
	Saline soils (million ha)
	Sodic soils (million ha)
	Total (million ha)

	Africa
	122.9
	86.7
	209.6

	South Asia
	82.3
	1.8
	84.1

	North and Central Asia
	91.5
	120.2
	211.7

	Southeast Asia
	20.0
	-
	20.0

	South America
	69.5
	59.8
	129.3

	North America
	6.2
	9.6
	15.8

	Mexico/ Central America
	2.0
	-
	2.0

	Australasia
	17.6
	340.0
	357.6

	World total
	412.0
	618.0
	1030
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