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Why is salinity an important 
consideration in alfalfa? 

• Limited water supplies exacerbate salinity. 

• Deficit irrigation may be employed, especially during 
droughts. 

• More precise methods of irrigation (e.g. drip) may increase 
salinity if there isn’t sufficient water applied to meet crop 
evapotranspiration (ET) and leaching. 

• Alfalfa is being grown on lower quality soils with lower 
quality water (e.g. recycled or degraded). 

• Alfalfa is higher value than many other salt-tolerant plants 

(Text modified from D. Putnam, UC Davis) 



Where do salts come from? 

• Parent material weathers to form soluble 
salts. 

• Salts are carried in irrigation water. 

• Fertilizers, manures, and composts may 
solubilize to form salts. 

• In the Delta, tidal influences and a shallow, 
fluctuating ground water table impact salinity. 



What do salinity problems look like? 

Visual indicators of salt problems: 

• White or black crusts on soil surface 

• Marginal leaf burn or presence of 
salt-tolerant weeds 

Effects on plants: 

• Osmotic stress 

• Physical changes to the soil limit 
water uptake 

• Specific ion toxicities 



How is salinity measured? 

EC: the ability of a solution to conduct an 
electric current (dS/m). 

• Soil saturated paste (ECe), water (ECw) 
 

TDS: total dissolved solids (mg/L = ppm) 

• To convert ppm to dS/m, divide by 
640. 

 

ESP and SAR: measures for Na+ 
dominated soils 

 
 



How is salinity managed? 

Site selection and soil and water sampling: 

• For alfalfa 

– ECe < 2.0 dS/m, ECw < 1.3 dS/m, SAR < 6.0 

Variety selection 

• Plant breeding is not a substitute for soil 
salinity management 

Soil amendments (addition of calcium or acid)  

• Na+ dominated issue where pH > 8.2 



Soil salinity management through leaching 

• Leaching occurs when 
water is applied in excess 
of what the crop needs to 
meet its ET requirement. 

• Leaching fraction is the 
fraction of water that 
passes below the root 
zone divided by the total 
applied water. 

 

Amount of water applied 

Amount of water drained 

(Figure from S. Grattan, UC Davis) 
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Delta research – tomato, drip irrigation 
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Summary 

• Salinity is an important consideration in alfalfa, 
particularly when water supplies are limited or lower 
quality. 

• Salts originate from parent material, are carried in 
irrigation water, result from fertilizer or other 
applications, and in the Delta may be exacerbated by 
tidal influences and shallow groundwater. 

• Salinity may change the physical conditions of soil or may 
exert stresses on plants. 

• The primary way to manage salts in through leaching. 

 



Summary 

• Leaching is applying water in excess of ET. 

• Establish stand with best quality water (if different sources are 
available). 

• Blend water when multiple sources are available. 

• Look for seasonal patterns and patterns down the border check. 
Consider ways to manage irrigation based on those patterns. 

• Drip irrigation may only redistribute salts in the profile if shallow 
ground water or organic soil layers prevent downward leaching 
out of the root zone. 

• Leach during the off-season by leveraging rainfall with irrigation 
water to wet profile before a rain event. 



Thank you! 

Michelle Leinfelder-Miles 

(209) 953-6120 

mmleinfeldermiles@ucanr.edu 

http://ucanr.edu/sites/deltacrops/ 

 

mailto:mmleinfeldermiles@ucanr.edu


Announcements 

• Where to access information: 

– Delta crops website (ucanr.edu/sites/deltacrops) 

– SJC and Delta Field Crops blog 
(ucanr.edu/blogs/sjcfieldcrops) 

– Agronomy Research and Information Center 
(agric.ucdavis.edu) 

• Seeking grower collaborators for: 

– Conservation tillage focus group 

– Soil health demonstration network 

– Evapotranspiration research project (alfalfa, pasture, corn, 
fallow) 


