
Managing Pistachio Tree Health 
Under Saline Conditions

Mae Culumber, Ph.D.

UC Cooperative Extension Advisor

Fresno County



tƛǎǘŀŎƘƛƻǎ ŀǊŜ ǎŀƭǘ ǘƻƭŜǊŀƴǘΧΦǊƛƎƘǘΚ

ÅHigher threshold than other tree crops but 
eventual decline in tree growth and yield

ÅContinual tree 
nutrition, soil, water 
monitoring and 
management is key! 



ROAD MAP for Salinity Management

What to evaluate?

ÅCrop salinity tolerance
ÅWater supply and quality
ÅSoil quality/structure
ÅSalinity management 

options



Osmotic: 
-Elevated salts require more 
energy to take in water
-ET decreases 
-Growth limited

Specific Ion Toxicity:

-Sodium (Na+), Chloride (Cl-)

and Boron (B) absorbed by 
roots accumulate in leaves

-Leaf burn on margins

-Nutritional disorders

Salinity impact on trees



Osmotic Specific Ion toxicity

= Na+, Cl-, B 

Tree sensitivity increases with time



Osmotic impacts
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Ferguson,  Poss, Grattan, Grieve, Wang, Wilson, Donavan, Chao.  2002 JASHS 127 (2): 194 -199 

*
*

Osmotic impacts



Na+ and Cl- ion partitioning 
between scion and rootstock

Specific ion damage

Ratio of rootstock (solid color) / scion (white) 
concentration of Na+ and Cl- with increasing salinity



B levels in leaf tissue of Kerman scion

Specific ion damage



Specific ion tissue thresholds

Specific Ion Degree of toxicity levels in leaf tissue

None Increasing Severe

Sodium (ppm) < 100 100 - 200 > 200

Chloride (%) < 0.2 0.2 - 0.4 > 0.4

Boron (ppm) < 300 300 - 700 > 800

Critical levels of specific ions in pistachio leaf tissue 
(July/August tissue sample prior to harvest)

Source Adapted from Ayers and Westcot1985.



Yield impacts

Non-splits
Sunburn

Nut shrivel

Photos: Themis Michailides
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Yield Impacts



ÅOsmotic effects > specific ion damage over time

ÅDifference among rootstocks in how they 
partition Na+, Cl-

ÅEstablished trees can be irrigated with saline 
water up to 8.4 dS/m

ÅFrom planting to maturity critical limit 6 dS/m 

ÅRootstock tolerance UCBI > PGI
UCBI: 100 lb (1.4%) decline per 1 dS/m >6

PGI: 236 lb (3.0%) decline per 1 dS/m >6

http://ucanr.edu/sites/psalinity

Summary of salinity impacts on 
Pistachio



6 to 10 inches of effective rainfall or 
fresh water winter irrigation needed for 
efficient leaching every one to two years 

tƛǎǘŀŎƘƛƻǎ ŀǊŜ ǎŀƭǘ ǘƻƭŜǊŀƴǘ ōǳǘΧΦ

4.5 to 6 dS/m EC irrigation water may not be 
sustainable



ROAD MAP for Salinity Management

What to evaluate?

ÅCrop salinity tolerance
ÅWater supply and quality
ÅSoil quality/structure
ÅSalinity management 

options
ïAmendment and leaching 

dependent on quality of 
water available 



Cnvrsn-Infilt -LeachCalc

Included in your files on thumbdrive
received at end of course.

Soil salinity amendment and 
leaching calculations

http://cekern.ucanr.edu/Irrigation_Manag

ement/ANALYTICAL_CONVERSIONS_

AND_LEACHING_CALCULATIONS/

https://d.docs.live.net/d8c42bd7d8960fc6/Documents/UCCE-Drive/Meetings/Pistachio Shortcourse 2017/Short Course 11-17to20-14
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Water and 
Soil Quality

EC is concentration of 
salts in solution: dS/m

ïIrrigation water: ECw

ïSoil water: ECe

Analysis:

Well 1  Aque Well 2

pH 8.4 7.4 7.4

ECw 1.0 0.5 5.8  dS/m

Ca 0.5 1.2 26.5  meq/l

Mg 0.1 1.0 15.3  meq/l

Na 9.6 2.5 23.9  meq/l

HCO3 4.2 1.6 1.5  meq/l

CO3 1.0 <0.1 <0.1  meq/l

Cl 4.6 2.0 36.9  meq/l

SO4 0.1 0.9 24.0  meq/l

B 0.7 0.3 11.0  mg/l

NO3 5.2 0.6 8.0  mg/l

SAR 17.5 2.4 5.4

SARadj16.6



Sodicity: High SAR with 
low Ecw = poor infiltration 

Ca2+

Ca2+

Normal or saline: low SAR 
with low or high ECw= little 
to no infiltration problem

Na
+

Ca2+

Ca2+



Soil ECe: average 7.1 dS/m 
Low EC, high SAR ground water



Calculate Amendment Rates
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Na + Ca + Mg = 9.6 + 0.5 + 0.1 = 10.2 meq/l
EC = 10.2 ÷ 10 = 1.0 dS/m
SAR = 9.6 ÷ ((0.5 + 0.1) ÷ 2)^0.5 = 17.5



Calculate Amendment Rates



New Ca + Mg = 3.5 + 0.1 = 3.6 meq/l
New cation concentration = 9.6 + 3.6 = 13.2 meq/l
New EC = 13.2 ÷ 10 = 1.3 dS/m
New SAR = 9.6 ÷ ((3.5 + 0.1) ÷ 2)^0.5 = 7.2

Calculate Amendment Rates
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Gypsum is a salt
adds to osmotic 

pressure that limits 
water uptake 

through the roots

Broadcasting or 
injecting gypsum into 

the water is only 
necessary if: 

Sodium > 5*Calcium


