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1. Saline water sources and possible 

uses for irrigation 

 

• Sea water 

 

• Continental surface water  

 

• Groundwater 

 

• Waste water 

 

 



Sea water 

 
• Electrical conductivity (EC) – 45 to 55 dS m-1 

 

• High availability but low quality for irrigation  

 

• Irrigation of halophyte plants 

 

• Mixed with other water sources  
 

 



Continental surface water 

 
• Electrical conductivity (EC) – 0.05 to 1.5 dS m-1 

 

 

• Salinity of small dams can vary in time 

 

• Availability varies over time and space  
 

• Use in industry, domestic consumption and irrigation  

 

 

 

 



Groundwater 

 

• Electrical conductivity (EC) – in general is higher than surface water 

 

• Brackish water  

 

• Crystalline basement > alluvial formations > sedimentary rocks 

 

• Wells drilled in Ceará - 63% - crystalline basement 

                                          29% - sedimentary rocks 

                                            8% - alluvial formations 

 

• Salinity and water availability vary in according to location, season 
and depth 

 

• Use in industry, domestic consumption and irrigation  

 

 



Water samples from different localities in the Brazilian semiarid 



Wastewater 

 

a. Wastewater produced by industrial activities and 

domestic sewage  

 

• moderate salinity  

 

• presence of chemical and biological contaminants  

 

• potential use for irrigation (ornamental plants, wood, 

biofuels, etc.).  

 

 



Wastewater 

 

b. Desalinization wastes 

 

• High salt concentrations 

 

• About 70% of the water entering the process of 
desalination  

 

• Brazilian Semiarid – more than 3000 desalination 
equipments installed 

 

• Use in irrigation of halophyte 
 



Wastewater 

 

c. Drainage water 

 

• Variable salinity 

 

• High availability in some irrigated areas 

 

• Few studies and experiences of reuse in Brazil  

 



2. Strategies for use of 

saline water in irrigation 

 



2.1 Salt tolerant plants 

• Glycophyte – Salt sensitive??? 

 

Many glycophyte are moderately tolerant or tolerant to salinity 

 

Examples: cotton, sorghum, cowpea, sunflower, etc. 

 

• Halophyte – can be irrigated with high salinity irrigation water, 

examples desalinization wastes and sea water 

 

Examples: Salicornia, Atriplex, etc. 



Coconut irrigated with saline water 

Number of fruits 

Fruit weight 

(Marinho et al., 2006) 



(Ferreira Neto et al., 2001) 

ECw between 0.1 and 15 dS m-1 



Effect of salinity on growth of irrigated plantation Eucalyptus in 

south-eastern Australia 

(Feikema & Baker, 2011) 



Atriplex nummumaria  irrigated with 

desalinization wastes 

(Porto et al., 2001) 



Forage quality of Atriplex 

Characteristics % 

Ash in the stems 10.4 

Ash in the leaves 25.5 

Protein in the stems 8.8 

Protein in the leaves 15.5 



2.2 Crop rotation 

 

• Use of saline water for irrigation during dry season – more salt 

tolerant plants 

 

•  Leaching of salts and crops more salt sensitive during the 

rainy season 

 

• The planting in the rainy season should only be done after the 

first rains 

•  

The results can be altered by environmental conditions, 

especially at the beginning of the rains of the wet season  

 

 



Average contents of Na+ in the layer from 0.0 to 0.6 m 







Other examples of crop rotation 

systems used in our studies 



Sunflower/maize 



Cowpea/sunflower 



Cotton/sunflower/cowpea 



Sorghum/cowpea 



2.3 Cyclic use of saline water and 

during the salt tolerant plant growth 

stages 

 



Use of saline water at different growth stages of melon 

plants  

(Porto Filho et al., 2006) 



(Lacerda et al., 2009) 







2.4 Denser crops 

 

• Plants under salt stress 
 

- Reduction in plant growth 

- Reduction in nutrient uptake 

- Reduction in LAI 

- Minor shading of leaves 

- Increased rate of photosynthesis of all leaves  

 



(Lacerda et al., 2011) 



(Lacerda et al., 2011) 



(Lacerda et al., 2011) 



Conclusions?? 



Use of different strategies in a study conducted in Pakistan 

(Murtaza et al., 2006) 

FW = fresh water; SSW = saline sodic water;   FM = farm manure;   G = gypsum 



To finish... 



 

 

The importance of Drainage 

 

 



Method of irrigation 



The success of an irrigation method is a 

function of the techniques employed in its 

management, Ceteris paribus  

Just my opinion 
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