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— Reduced supply ->
use well water

« Well water
— Often higher In salts
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e Salts can accumulate




* Chloride (CI")
* Sulfate (SO,%) Anions

* Bicarbonate (HCO;")

Boron (B), Carbonate (CO;*), Nitrate (NO;"), Potassium (K*)




— The units:

e dS/m = mmhos/cm
e uS/cm = 1000 x dS/m

 mg/L = ppm




How does salt effect walnuts?

1. Overall salinity
— EC (dS/m)

2. Specific 10n toxicity
— Sodium (Na)
— Chloride (Cl)
— Boron (B)




* uses more energy to exclude salt in the root
zone and take in water

— Symptoms: water stress
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The overall osmotic effect Is
stunting of plant growth

Non-stressed crop Salt-stressed crop
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Salt Effects on Yield
EC (dS/m)

Source of Salinity None Increasing |Severe

Soil/Rootzone (ECe) <1.5 1.5-4.8 >4.8

Irrigation Water (ECw) |[<1.1 1.1-3.2 >3.2

s What does “Increasing Effect” mean
For irrigation water: (assumes full ETc + 15% LF)

m 1.5~ 10% vyield reduction
m 1.9 ~ 25 % yield reduction
m 2.8 ~ 50% reduction
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Boron (‘B) Chlorlde (CI) and sodlum (Na)



Specific lon Toxicity
(Na, CI, B)

« Normal plant nutrients

« Accumulate in the wood &
leaves

— Interfere with normal cellular
processes

— Reduced photosynthesis
* Roots can regulate uptake

* Rootstocks vary in regulation
ability







Salt Tolerance of

Walnut Rootstocks
ROOTSTOCK Boron Chloride | Sodium
(ppm) (%) (ppm)

Black
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Excess Level




Salt Tolerance of Walnut Rootstocks
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* Many years the rainfall provides the leaching fraction!

* More frequent 1n-season irrigations

» Keep the upper root zone wetter - it will be easier
for the tree to extract water and exclude the salt

* Apply fertilizer modestly (they are salts!)
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Resources

http://anrcatalog.ucdavis.edu/
— Agriculture Salinity & Drainage ($25)

— Irrigation Water Salinity & Crop Production (free)



http://ucmanagedrought.ucdavis.edu/
http://anrcatalog.ucdavis.edu/




« High SAR -> poor water infiltration




Slight to Moderate
Severe Reduction Reduction in Infiltration
in Infiltration
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No Reduction in Infiltration

Ideal zone
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Salt Effects
EC (dS/m) None Increasing |Severe
Soil (ECe) <1.5 1.5-4.8 >4.8

s What does “Increasing Effect” mean
Soil : every 1 dS/m over 1.5 reduces yield by ~ 20%

m 2.5 = 20% reduction
m 3.5 =40 % reduction
m 4.5 = 60% reduction
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Sensitive rootstock
readily absorbs ion

and transports it to
the shoot

lon excluded by
rootstock

Tolerant rootstock Sensitive rootstock



