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AHigher threshold than other tree crops but
eventual decline in tree growth and yleld

AContinual tree
nutrition, soll, water
monitoring and
management Is key!
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ROAD MAP for Salinity Managemer

What to evaluate?

ACrop salinity tolerance
AWater supply and quality
ASoil quality/structure

ASalinity management
options
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Salinity impact on trees

Specific lon Toxicity:

Osrhotic: -Sodium (N8, Chloride (Ol

-Elevated salts require morg @nd Boron (B) absorbed by
energy to take in water roots accumulate in leaves
-ET decreases -Leaf burn on margins

-Growth limited -Nutritional disorders




Tree sensitivity iIncreases with tim

Osmotic > Specific lon toxicity
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Cumulative ET (in) 0.7 dS/m: 58.6

4 dS/m: 52.7

8 dS/m: 43.7

12 dS/m: 30.9
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Relative trunk diameter increase
(8]
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Soil solution electrical conductivity (dS:m-1)

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

-199
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__ Specific ion damage

Wood Na

Na"and Clion partitioning
between scion and rootstock
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. Specific ion damage

o . . .
- B levels In leaf tissue of Kerman scion
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Figure 1. Boron in healthy (filled area of column) & injured (total length of
column) leaves of scion on 3 rootstocks as influenced by salinity.
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" Specific ion tissue thresholds

Specific lon Degree of toxicity levels in leaf tissue

Severe

Sodium (ppm) <100 100- 200 > 200

None Increasing

Chloride (%) <0.2 0.2-04 > 04
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 alidestcot1985.
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Yieldimpacts

Non-splits
Photos: Themis Michailides P
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Summary of salinity impacts on
Pistachio

A Osmotic effects > specific ion damage over time

A Difference among rootstocks in how they
partition Na, Ci

A Established treegan be irrigated with saline
water up to 8.4dSm

A From planting to maturitycritical limit 6dSm

A Rootstock tolerance UCBI > PGl
UCBI: 100b (1.4%) decline perdSm >6

PGI: 236b (3. O%) decline perdSm >6
UC

CE Plstachlo Sallnlty Studles http //ucanredu/S.ltes/psaIlnlty
“'..‘ BT f . N - B R auuE
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4.5 to 6d3Im EC irrigation water may not be
sustainable
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ROAD MAP for Salinity Management

What to evaluate?

ACrop salinity tolerance
AWater supply and quality
ASoil quality/structure

ASalinity management
options

I Amendment and leaching

dependent on quality of | WO 2

water available \ SRR
R \
\ \
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Soll salinity amendment and
leaching calculations

Cnvrsn-Infilt -LeachCalc

http://cekern.ucanr.edu/lrrigation _Manag
ement/ANALYTICAL CONVERSIONS
AND LEACHING CALCULATIONS/

Included! imymurfiitaoarthumbdrive
receivied] aAtetvacodtootiise.



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

11/27/201

Water and
Soll Quality

EC Is concentration of
salts in solutiondSm

I Irrigation water.ECw
I Soil waterECe

Analysis:

Well 1 Aque Well 2
pH 84 74 7.4
EC, 10 05 5.8 dS/m
Ca 0.5 1.2 26.5 meq/l
Mg 0.1 1.0 15.3 meq/l
Na 96 25 23.9 meq/l
HCO; 42 16 1.5 meq/l
CO; 10 <01 <0.1 meq/l
Cl 46 20 36.9 meq/l
SO, 01 09 24.0 meq/l
B 0.7 03 11.0 mg/l
NO, 52 0.6 8.0 mgll
SAR 175 24 54
SAR,4;16.6

Na*
SAR = —

\/ Ca*™* 4+ Mg**
2 e




Normal or saline: low SAR
with low or highEC= little
to no_ |nf|Itrat|on Droblem

Sodicity High SAR with
low EG, = poor infiltration
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Calculate Amendment Rates

Analysis:

Well 1
pH 8.4
EC, 1.0 dS/m
Ca 0.5 meq/l
Mg 0.1 meqg/l
Na 9.6 megq/l

Severe Slight to moderate

o5 1 reduction reduction

151 o HCO; 4.2 meqg/l
ol -I\I?qrtedij- ctio ntln CO; 1.0 meq/l
infiltration rate cl 4.6 meq/l

SO, 01 meqli

| | | | | B 0.7 mgll
0" NO;, 5.2 mgll

0 1 2 3 4 5 6
Salinity of Applied Water (d S/m) SAR 17.5
SAR,4;16.6

Na+Ca+Mg=9.6+05+0.1=10.2 meq/l
EC=10.2 10=1.dSm
SAR=9.6 ((0.5+0.1y 2)"0>5=17.5

Sodium Adsorption Ratio (SAR)




Calculate Amendment Rates

Pounds amendment per acre-foot/water
sulfuric lime nifro*
meq  gypsum acid sulfur sul urea-sulfuric acid*
Cal 100% pure (100% pure) (23.3%S) (20% N, 40° S) (10% N, 55% acid)

1.0 234 133 192 50 107
2.0 468 2606 383 100 214
3.0 702 399 576 150 321
4.0 936 532 768 200 428
5.0 1170 665 959 250 535
6.0 1404 798 1151 300 642

* One mole of ammonium is assumed to replace two moles of sodium.
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Calculate Amendment Rates

Severe

Slight to moderate

o5 4 reduction reduction

No reduction in

Sodium Adsorption Ratio (SAR)

101 infiltration rate

5__

0 S
0 1 2 3 4 5

Salinity of Applied Water (dS/m)

New Ca + Mg =3.5+ 0.1 =3.6 meq/l

Analysis:
Well 1

pH 8.4
EC, 1.3
Ca 3.5
Mg 0.1
Na 9.6
HCO, 4.2
CO, 1.0
Cl 4.6
SO, 0.1
B 0.7
NO, 5.2
SAR 7.2

New cation concentration = 9.6 + 3.6 = 1&g/l

New EC =132 10=1.19m

New SAR = 9:6 ((3.5+ 0.1} 2)05=7.2



Broadcasting or
Injecting gypsum Into
the water is only
necessary If:
Sodium > 5*Calcium




