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Salinity refers to the accumulation of salts in 
the root zone, that results in adverse effects 
on plant growth when plant transpires water 
but leaves most of the salts in the salt 
solution supressing plant growth. 
Concentration of soluble salts plays a 
critical role in the formation of salt-affected 
soils particularly in such irrigated areas 
where evaporation exceeds precipitation. 
Physically, saline soil is recognised by the 
visible white crust of salt on soil surface. 
Chemically, if the conductivity of saturated 
soil extract exceeds 4 dS/m at room 
temperature and exchangeable sodium 
percentage (ESP) is less than 15, the soil is 
regarded as affected from salinity. Likewise, 
a soil is considered sodic when it contains 

sufficient exchangeable sodium ion that 
affects the growth of most plants. In sodic 
soil, electrical conductivity of sodic soil is 
generally less than 4 dS/m, pH is as high as 
10, and ESP is greater than 15. 

While salinity is historically a natural part of 
the landscape of the Indus Basin (primary 
salinisation), it has more recently become 
inherently associated with human activities 
of irrigated agriculture (secondary 
salinisation).

The purpose of this policy review was to 
identify policies, strategies, organizations, 
data collection efforts as well as their 
effectiveness and extent relevant to salinity 
management in the southern Indus basin.



Matrix of strategies, projects, institutional evolution

Extent of Surface Soil Salinity in Pakistan (Mha)



History of Soil Salinity Surveys

I. There is a need to conduct regular surveys to 
determine the extent of waterlogging and 
salinity, particularly for the southern Indus 
Basin. A detailed survey should perhaps be 
conducted at 10-year intervals. A risk map 
could therefore, be developed to set 
priorities and strategies. 

ii. No single strategy will work in any specific 
area as learnt from past experiences. 
Therefore, area specific strategies should be 
planned and implemented.

iii. As physical soil salinity surveys require huge resources, modern technology and 
remote sensing techniques can be used instead. 

iv. WAPDA and IWASRI could work in collaboration with the provincial Irrigation 
Departments to help them develop the expertise that WAPDA once had.

Recommendations

Gap 1: Lack of policy 
guidance for sustainability and 
planning for implementing a 
long-term salinity 
management strategy



v. There is a need for greater coordination between federal and provincial agencies to 
develop integrated land-water-agriculture management policies and for better 
implementation of existing policies.

vi. Any policy development on salinity management in future should take into account 
farmers' choices and financial abilities.

vii. Regular training should be provided for capacity enhancement of agricultural 
extension providers.

viii. A salinity management database should be 
developed to consolidate and avoid 
duplication of research.

ix. There is a need for installation of (low-cost) 
automatic flow and water quality sensors at 
rim stations, headworks (especially at 
Guddu i.e. Sindh-Punjab border), and major 
drains to develop yearly salt balances and 
then setting salinity management targets.

x. Research trials related to “living with salinity” needs to evolve out of a project 
approach and should be extended in a program mode for at least 10 years.

xi. Data collection on soil salinity should not be restricted to relevant technical disciplines. 
A shift from prevailing practice is required.

xii. Expensive reclamation techniques, such as tile drainage facilities, need to be 
established with farmer participation to ensure sustainability.

xiii. There is a need to focus on screening and 
development of salt tolerant crop varieties.

xiv. In saline soil conditions, the strategy for 
leaching out salts at the end of cropping 
seasons may be adopted. In addition, there 
is a need for decision support/ water 
allocation tools for effective use of high flows 
to re-introduce reclamation shoots especially 
in deep groundwater areas.

xv. On-farm field trials on salinity and reclamation research should be conducted with 
farmer involvement.

xvi. Farmer training should be made an integral component of any research or 
development project related to salinity and water management.

xvii. Clusters of progressive farmers need to be engaged to test their capacities for 
imparting training to smallholder farmers on their farms.

xviii. Change in curricula at university level is needed. More subjects on salinity 
management need to be included.

Gap 2: Non-consolidation of 
data collection and research 
conducted by various 
organisations and lack of 
mechanisms to enforce 
sharing of data

Gap 3: Lack of farmer 
participation in decision-
making processes
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