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Tackling salinization

of soils in arid and 

semi-arid regions 

Salinity of soils can occur
naturallydueto propertiesof the
bedrockor natural environment.
Soluble salts, - originating from
weathering of the bedrock,
capillary rise of salty
groundwater,or in dust, rain or
snow, - may accumulatewithin
or on the surfaceof the soil. This
reduces plant growth and crop
yield, - in extremecircumstances
to the point of plant death. The
soil structure deteriorates,

limiting passageof water. The
salts include sodium chloride,
and magnesium and calcium
sulphates and bicarbonates.
These affect plants directly
through toxicity, and indirectly,
by lowering root water uptake
due to increasing osmotic
pressure potential. In dry
climates continuous salt
accumulation can lead to a
desertified landscape where
nothingwill grow,while in humid
or subhumidclimatessalinization
may occur seasonally. A warm,
sunny climate is perfect for

growingand ripeningmany food
crops, as long as there is
sufficient water. Where there is
not enough natural water
harvestedfrom rainfall, irrigation
using water from rivers and
groundwatermaybe used. If the
irrigation water is poor quality,
e.g. salty, the irrigated soil can
also soon become salinized
(salty) or alkaline, and
consequently infertile. This is
secondarysalinization.

Why is it a problem?

How salinizationof soils develops in a warm dry climate 
(Source:  AgromisaAgrobrief6)
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Based on reports 

from DESIRE sites in 

Greece and Russia
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Salt accumulation in soil has
various causes. In general
primary salinization is due to
natural soil characteristics, or
saltsblown in on windsfrom the
sea. Secondary salinization
happenswhere human activities
playa part. Thereare three main
processes that can cause
salinization:
1. Salinization happens where

the water table is close to
the groundsurface. Thismay

occur where salts
accumulate by water
evaporation in the soil
surface layers. The warmth
of sunshine causes
evaporation at the surface
and water rises up through
the soil from the
groundwater by capillarity
through the soil pores. Salt
crusts can build up on the
soil surface,and within the
soil as a pan. The
groundwater may be
naturallysalty if the bedrock
hasmarineorigins.

2. The excessiveuse of water
for irrigation in dry climates
causessalinization, especially
where soils are heavy

textured, and the irrigation
water itself may contain too
many dissolved salts.
Cultivation increases
evaporation and salt
concentration.

3. The intrusion of saltwater
occurs in coastal areas,
especially where seawater
seeps into the aquifer and
replaces groundwater that
has been over-exploited.
This is particularly evident
alongMediterraneancoastal
areasaswater is pumpedup
and extracted for irrigation
andthe tourist industry.

More about the 

salinization process

Countries of the world tackling major salinity 
problemsςover 77 million hectares of salinized
land are caused by human activities 
http://tinyurl.com/cx47u 

SALINITY refers to the concentration of

dissolved salts in water, but is usually

measured in terms of electrical conductivity

(EC). There is no linear relationship, because

different salts have different effects, but in

general the higher the salt concentration,

the better a solution can conduct electricity .

The international unit of measurement is

deci Siemens per meter (dS/m), or micro

Siemens per centimeter (µS/cm). Soils with

an EC > 4dS/m are considered saline, but

plants vary considerably in their tolerance of

salinity, and alfafa is affected by only 2dS/m.

Saline soils are sometimes described as 

sodic, or alkaline, if there is a high 

proportion of sodium, that causes dispersion 

of soil particles and loss of soil structure.

Regional distribution of salt - affected soils, in million hectares

Regions Total area Saline soils Sodic soils

Mha Mha % Mha %

Africa 1,899 39 2.0 34 1.8

Asia, the Pacific and Australia 3,107 195 6.3 249 8.0

Europe 2,011 7 0.3 73 3.6

Latin America 2,039 61 3.0 51 2.5

Near East 1,802 92 5.1 14 0.8

North America 1,924 5 0.2 15 0.8

Total 12,781 397 3.1% 434 3.4%

Source: FAO Land and Plant Nutrition Management Service

Why does salinization
happen?
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http://www.fao.org/ag/agl/agll/spush/topic2.htm


Combating desertification in DESIRE study sites

At the Novy site in the
Saratov region of Russia
cultivation of annual and
perennialcropsis impossible
without providing water by
irrigation. However, the
irrigated fields are prone to
salinization and loss of
fertility, as the groundwater
usedis saline.

When there were huge
collective farms, in Soviet
times, water for irrigation
was pumped from the Volga

river and distributed from
stationery sprinkler systems.
Now there are smaller
collective farms and
independentlyowned farms,
using an old traditional
method of irrigation by
furrow. A slope of 2-3% is
needed to direct the water
along the furrow. However
this is not an optimum useof
the water either, as there
are losses by seepageand
runoff, and soil salinity is
increased.

The DESIRE project is
investigating more sust-
ainable alternatives, with
precisionirrigation over large
areas of forage crops and
drip irrigation on vegetables.
The Soviet-style sprinkler
system, constructed in the
1960s, usedhugevolumesof
water and caused water-
logging and rising ground-
water tables, sufficient to
changeconditionsfrom semi-
arid to semi-humid.

The DESIREstudy sites have different desertificationproblemsbut they are all addressing
them in the sameway. Scientistsand stakeholderstogether have used the WOCAT-DESIRE
decision support tool to choose appropriate technologiesto combat desertification and
promote sustainableland use,http://tinyurl .com/y69d5sh The measureshavebeen trialled
over2 or moreyears,andsuccessfuloutcomescanberecommendedto other similarareas.

Location of the Novystudy site (Source: J. Croes)

The Novy Study Site and Dzhanibek Research Station, Russia
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Map of Russia

Map of Saratov region

Volga River

Google Earth map of Novysite
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