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The Good The Bad And The Ugly



Water Issues Facing California Agriculture

ÅThe Good
ÅCA ag is very vibrant producing more than 400 different commodities

Å/! ǇǊƻŘǳŎŜǎ Ҕ мκо ƻŦ ŎƻǳƴǘǊƛŜǎ ǾŜƎŜǘŀōƭŜǎ ŀƴŘ нκо ƻŦ ŎƻǳƴǘǊȅΩǎ ŦǊǳƛǘǎ 
and nuts

ÅCA farms and ranches received > $50 billion in cash receipts

ÅCA is #1 in cash farm receipts making up > 13% of national total ag 
value
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The Bad

Two Main Issues with Water
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Quality Quantity



Water Quality

ÅCalifornia Ag is virtually 100% irrigated

ÅCa 9,000,000 acres of irrigated agriculture

ÅVery arid and very hot climate = high crop demand for water

Å60-100 million acre feet of water used in CA
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California Water Use
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Water Quality - Salinity
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ñSalinity in water is irrevocably associated 
with irrigated agriculture.ò

James E. Ayers, USDA ARS, Parlier CA, 2003



Water Quality - Salinity

How do salts carried in irrigation water harm plants and reduce 
productivity?

Å Accumulation of toxic metals

Å Sodium

Å Chloride

Å Boron
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Chloride Toxicity in Almonds
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Water Quality - Salinity

How do salts carried in irrigation water harm plants and reduce 
productivity?

Å Accumulation of toxic metals

Å Sodium

Å Chloride

Å Boron

Å Increased osmotic stress
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Symptoms of Osmotic Stress
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Note absence of leaf scorch



Symptoms of Osmotic Stress
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Note absence of leaf scorch



How Do Soil Salts Accumulate?

Soil Salts
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Salinization ïA Global Threat
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Å 10-20% of the ~250 million ha (620 million acres) of irrigated land in the world is
currently degraded due to secondary salinization (Schoups et al. 2005; Munns and
Tester 2008; Marschner 2012).

Å ~4 million acres of irrigated cropland in California, corresponding to more than half of
the total, are affected by salt stress to varying degrees (Letey 2000; Schoups et al.
2005).

Å Estimated* >30% of orchard acreage in Central Valley is now using irrigation water that
exceeds recommended salinity levels**.

Å Drought (and politicians) worsens the situation by:

Å Reducing leaching,

Å Decreasing the availability of higher quality surface water for irrigation, and increased
dependence on lower-quality groundwater.

THIS IS A BIG DEAL!



Salt ïTrans Basin Transport Per Year
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