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INTRODUCTION:
This objective of this project is to investigate the specific effects of increasing root 
zone Ca+2 on Na+ uptake, transport and plant growth in non-bearing  ‘Kerman’ trees 
(California’s most common pistachio scion) budded on PGI, Platinum, UCBI clonal 
and UCBI seedling rootstocks grown in saline soils.  We hypothesize that increasing 
Ca+2 concentration in saline root zones may differentially decrease the uptake of Na+ 

to ‘Kerman’ scions grown on the different pistachio rootstocks.  

Additionally, we hypothesize that during the relief period of leaching following 
salinization that photosynthetic performance and therefore growth rate of the non-
bearing ‘Kerman” scions grown on the different rootstocks will recover faster when 
previously treated with a high Ca+2 compared to low Ca+2 treatment. 

The overall goal is to develop an effective Ca+2 fertilization program for mitigating the 
long-term effects of Na+ stress.
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RESEARCH TASKS:
The specific objectives for this project are:

(Ι) To rank the differences in tree water status, gas exchange, and ion distribution 
among ‘Kerman’ scions’ grown on different rootstocks under saline conditions. 

(ΙΙ) To determine how Ca+2 treatments affect these parameters.

(ΙΙΙ) To determine if trees respond better to leaching if pretreated with Ca+2. 

RESEARCH TREATMENTS:
Plants will be supplied with 0 mM or 200 mM NaCl, three times a week. These 
treatments will be applied over a 5-week period (estimated time for treatments to 
reach full strength) followed by a 5-week period of relief from salinity stress, during 
which plants will supplied with the low Ca+2 standard nutrient solution. The 
experiment will be conducted using a randomized design, each pot (plant) 
representing a replicate. 

Treatment 1: 
Control (00 mM) and high salinity (200 mM NaCl): 
20 of each rootstock 
Treatment 2: 
Control (00 mM Ca+2 and high Ca+2  (200 mM Ca+2):
10 of each rootstock salinized and non-salinized 
Treatment 3: 
Relieve salinity stress with leaching:
5 of each salinized and non-salinized rootstock (+ or – Ca+2)

MEASUREMENTS:
Measurements will be done during the two experimental stages.. 

The first set of measurements will be done before and during the 5 weeks of salt 
treatments starting before the plants start to show the symptoms of salinity.

The second set of measurements will be done during 5 weeks of relief period during 
the leaching treatments.  

Every two weeks:
Photosynthesis and gas exchange characteristics: stomatal conductance (gs) and CO2 
net assimilation rate (Asat) will be measured using a Li-Cor 6400 under 100% solar 
irradiance measured by Li-800 spectroradiometer.
Tree water status will be measured on leaves sampled at predawn using a pressure 
bomb. 

Leaf osmotic potential (ψπ) will be measured on expressed sap of these frozen and 
thawed leaves with a freezing-point Osmomat 030 osmometer (Gonotec, Berlin, 
Germany) equipped with a 15-μL measuring cell. 
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Leaf turgor potential (Ψp) will be calculated as the difference between () and (Ψπ).  

Ion distribution will be analyzed on leaves for Ca+2, Na+, and K+ at two-week intervals 
by samples sent to the UC analytical lab. 

WHAT HAS BEEN DONE THUS FAR?
The four different rootstocks were delivered to Pioneer Nursery from the different 
source nurseries in May 2013.  On May 22, 2013 they were pruned and transplanted 
into 15 gallon pots at pioneer nursery; Fig. 1 below.

We decided to do the experiment at Pioneer Nursery.  After potting each trees were 
hand irrigated under the shade house until July 20th, when all the all the unbudded 
rootstocks were moved into the randomized and replicated experimental design in full 
ambient light.  Two 6000-gallon tanks irrigation tanks installed; Fig. 2 below.
 

Fig. 1: Transplanting rootstocks May 22nd 2013.
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Fig. 2:  Rootstocks in experimental plot arrangement in full light.

WHAT PROBLEMS HAVE BEEN FACED?
Because we received the rootstocks in late May we may not be able to push them hard 
enough to get budded and grown this year, and apply the salinity treatments.   The 
trees will be budded this year.  We will develop our nondestructive monitoring 
methods with some sample unbudded rootstocks this season and get a baseline 
values..  

Twenty five rootstocks died in early July.   Tulare County Farm Advisor Elizabeth 
Fichtner is helping us determine the cause of death but it appears to be related to 
repotting shock, over irrigation and Phytophthora contamination in the irrigation 
water.

WHAT CHANGES HAVE BEEN MADE TO THE ORIGINAL PROPOSAL?
The cloned UCB1 rootstocks from one source had significantly smaller diameters 
than the other rootstocks, suffered much more transplant shock and will probably not 
be ready for budding at the same time as the other rootstocks.  The experiment will be 
done with other three remaining rootstocks, UCB1 seedlings, PG1 seedlings and 
Platinum ©.
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LIST OF POSTERS, PRESENTATIONS AND TRAINING COURSES 
ATTENDED 

1. April 9-11, 2013: 3 days training course for the Li-Cor Li-6400XT portable 
photosynthesis system, Lincoln, Nebraska. 

2. May 22-25, 2013: Attended and made a poster presentation at ISHS 
International Symposium on Pistachios and Almonds, Murcia, Spain. 
Supported by Pistachio Work Group Funding.

3. July 22, 2013: Oral presentation at Pistachio Farm Advisor Training Tour and 
Work Group, Harris Ranch.  Supported by Pistachio Work Group Funding.

4. July 25, 2013: Attended ASHS, American Society for Horticultural Science 
Annual meeting in Palm Desert, California.  Supported by Pistachio Work 
Group Funding.

Attachments: Poster (same at both meetings) and PowerPoint.

SUMMARY
During summer quarter I am assisting Blake Sanden’s technician, Beau 
Antongiovanni in the mature pistachio salinity field trials to gain more experience 
with mature pistachio tree salinity responses. 

Because we did not receive the rootstocks until late May it will not be possible to 
finish this experiment in 2013.  All pistachio rootstocks will be budded in early 
August. They will ready for the salinity treatments as soon as they have started 
growing in 2014.

From August to mid September I will
1. Determine Phytophthora susceptibility of different rootstocks.
2. Measure the photosynthesis, gas exchange characteristics, stomata conductance and 
water status of different rootstocks under controlled conditions
3. Measure the ion accumulation in the different rootstocks’ leaves.

I thank the California Pistachio Research Board for their funding support.
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