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Over the past many years, overexploitation has shrunk the 
soil resources to an unprecedented level and there is great 
concern that it may not be able to provide the needed food 
to mankind in future, especially the food for the growing 
population. This shows that we are using soil resources as 
they are inexhaustible, continuing withdrawing from an 
account but never paying in and thus jeopardizing our and 
our children future. Thus soil resources are at the stake of 
diminishing capacity for ecosystem services including 
food production. Increasing human population, 
demographic pressures, climate change, increased 
competition between land and water resources, water 
scarcity, land degradation by salinity are likely to increase 
vulnerability to food security. The Food and Agricultural 
Organization (FAO) of the United Nations jointly with 
International Technical Panel on Soils (ITPS) has 
published the first-ever comprehensive report “status of 
the world’s soil resources” and the overwhelming 
conclusion drawn is very astonishing “the majority of the 
world’s soil resources are in only fair, poor or very poor 
conditions…” and conditions are getting worse in far 
more cases than they are improving. It also states that 
further loss of productive soils will seriously damage 
food production and food security, amplify food price 
volatility, and potentially plunge millions of people into 
hunger and poverty. Globally 33 percent land is in the 
state of degradation. The report offers evidence that this 
loss of soil resources and functions can be avoided (FAO 
and ITPS 2015). The latter part of the above quote gave 
hope; however, the question is how this damage can be 
reversed.  

Agricultural land once used for food production has been 
diminished due to urbanization and land degradation via 
erosion, salinity, and compaction; salinity is one of these 
attracted most attention since centuries. The two main 
threats to the global productive and healthy soils, which 
are thought to be irreversible and the scientists have less 
control; are population growth (in year 1700 population 
was 0.6 billion, 1.6 billion in 1900, and 7.3 billion in 
2015, with business as usual the population is projected to 
be 9.6 billion in 2050 and 10.9 billion by the year 2100), 
and subsequent urbanization.  

In this article our focus is on salinity threats to soils and 
food security. It occurs mainly in irrigated agriculture in 
arid and semi-arid regions where rainfall is not sufficient 
to offset water requirement of crops and to leach soluble 
salts in the root zone. Soil salinity is seen as a major 

global issue owing to their adverse impact on agricultural 
productivity and sustainability. Salinity if not managed 
timely can reduce the crop yield and can completely 
eliminate the crop above certain salinity thresholds. 
Currently, no accurate and recent statistics exists on the 
global extent of salt-affected soils, and thus requires 
filling this gap urgently. Some estimates suggest 412 
million hectares affected by salinity and 618 million 
hectares to sodicity.  

Historical records also show that many civilizations failed 
due to increased salinity in agriculture fields, the most 
known one is Mesopotamia (now Iraq), because soil 
salinity undermines the resource base by decreasing soil 
quality. This could be natural or a symptom of misuse and 
mismanagement that jeopardizes the integrity of soil’s 
self-regulatory capacity. The soil salinity is dynamic, 
globally spreading over more than 100 countries, and no 
continent, even Antarctica (originally thought to be free 
from salinity but glaciers), is not completely free from 
salinity. It occupies more than 20% of the global irrigated 
area. In addition to the generation of latest information on 
the global and regional extent of salinization, it is also 
essential to estimate economic losses due to salinization. 
Recently Qadir et al (2014) presented global annual cost 
of salt-induced land degradation in irrigated areas. World 
is losing 2,000 hectares of farm soil daily to salt-induced 
degradation. Salt-spoiled soils worldwide are 20% of all 
irrigated lands, extensive costs include US$27 billion + in 
lost crop value per year. In 1990 annual cost of salt-
induced land degradation was US$ 264 per hectare, which 
increased to US$ 441 per hectare in 2013. With the pace 
of 2,000 hectares daily loss due to salinization, and 
assuming the business as usual, we leave it to the readers 
to project how soon the current irrigated land (310 million 
hectares currently producing 40% world food) will go out 
of agriculture production, and also forecast the population 
by then, and the fate of such decline on food supply.     
With the business as usual and in general the present and 
future conditions do not look good for food sustainability. 
In authors’ opinion, if threats to soils are properly 
diagnosed and understood using isotopic and nuclear as 
well as conventional technologies, diagnostics based good 
management practices are adopted, their pre- and post- 
project environmental impact assessment studied prior to 
the project implementation, we can curtail and even 
reverse soil degradation. The IAEA, in partnership with 
the Food and Agriculture Organization of the United 
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Nations (FAO) through the Joint FAO/IAEA Division of 
Nuclear Techniques in Food and Agriculture, assists the 
Member States of IAEA in using nuclear techniques to 
combat salinity and adopting climate smart agricultural 
practices. These nuclear and isotopic techniques include: 
soil moisture neutron probe to accurately measure soil 
moisture under saline conditions for precise irrigation 
scheduling, N-15 to quantify biological N fixation by 
leguminous crops for enhancing soil fertility and fertilizer 
use efficiency of the applied chemical fertilizer, C-13 to 
screen plants for their salt-tolerance, and O-18 and H-2 
for separating water losses via evaporation and 
transpiration to better manage water under saline 
condition. The SWMCN sub-programme has also 
initiated a coordinated research project (CRP) “Landscape 
salinity and water management for improving agricultural 
productivity (D1.20.13)” since 2013 to identify ways to 
improve crop productivity and sustainability through 
water and salinity management, define approaches and 
technologies to assess and monitor soil water content and 
salinity at field and area-wide scales, and reduce the 
impacts of climate change and variability on the 
widespread increase in landscape. In addition, through 
technical support, capacity building and technology 
transfer from IAEA, Algeria Technical Cooperation 
project was able to improve the management of barren 
land through accurate irrigation scheduling and use of 
saline groundwater and the introduction of salt-tolerant 

cereals. This approach resulted in a significant increase in 
yields as well the identification of ways for potential 
recovery of 42,000 ha of abandoned land in Algeria. 

Farmer’s education on the management of saline soils, 
adoption of salt-tolerant crops (biosaline agriculture), 
efficient nutrient and water management, crop 
Management, post-harvesting and marketing, is the pre-
requisite for technologies adoption. It is believed, that if 
the farmers receive specialized training in above subjects, 
agricultural intensification is possible leading to increased 
food production per unit area that will set the way 
forward to achieve food sustainability. This requires 
investments to strengthen Research-Extension-Farmers 
linkage, a key to successful agriculture in saline soils.  In 
general soil education is basic infrastructure for the nation 
and better knowledge reduces risks in decision making.  
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Announcement 
 
Animated Infographic on “Managing Nitrogen” 
The SWMCN Subprogramme is proud to present another animated infographic on “Managing Nitrogen”, providing the 
general audience a simple and comprehensive illustration on the importance of nitrogen (N) for crop production and on 
the use of nitrogen-15 isotopic technique for tracing the fate of applied N fertilizers in soils, agricultural lands and the 
environment, and for quantifying the amount of N added to the soil by legumes through biological N fixation. The 
infographic on Managing N can be accessed through the following links:  http://www-naweb.iaea.org/nafa/resources-
nafa/Managing-Nitrogen-LR.mp4 and https://youtu.be/wC2f8hMd3-Y 

 


