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Small plot and tank studies in California and other studies from Iran indicate pistachios may tolerate as much soil salinity as cotton (9 dS/m), but this has not been proven over the long-term on a commercial scale in California.  We are now going into the fifth year of a 310 acre trial to prove the sustainability of using saline water on a commercial basis.

METHODOLOGY:  Using 2, 155 acre blocks in NW Kern County a subsurface drip irrigation system was installed in 2004 to allow for separate replicated irrigation treatments consisting of fresh California Aqueduct water (Aque), blended (Blend) and full strength saline groundwater (Well) with average salinity of 0.5, 2.5 and 5 dS/m and boron @ 0.3, 6 and 11 ppm, respectively. The highest salinity treatment is more than 4 times as saline as almost all irrigation waters currently used in the SJV.  The field was planted to solid pima cotton in 2004. Pioneer Gold (PG1) rootstocks were planted in March 2005 to an 18 x 22 foot spacing inter-planted with four 38 inch rows of pima cotton. All plots are irrigated with a total of 8 to 12 inches of fresh (Aqueduct) water (wetted area basis) during the winter and/or cotton germination, followed by 18 to 26 inches of treatment water, depending on seasonal demand.  Pistachios receive about 18 inches based on a 9.5 foot wide area between the cotton (7.8 inches for the 22 foot row spacing on a seasonal basis).  Four rows of pima were again interplanted in 2006.  A final fourth season of interplanted cotton for 2007 was canceled due to a 40% reduction of district water.  Only pistachios were growing.

RESULTS:  2004 cotton yield was excellent at nearly 4 bale/ac.  In 2005, all cotton yields were disappointing at around 2 bale/acre, but increase in pistachio trunk circumference was excellent.  No salinity impacts.  2005 and 2006 plant tissue analyses showed a significant increase in chloride and boron levels (more than twice as high as currently published “safe levels”) in both cotton and pistachio, for the saline water but lacked visual toxicity symptoms.  2006 cotton yields showed a half bale loss for the Well compared to the Aqueduct treatment (3.12 and 3.68 bale/ac, respectively), but no impact on pistachio development.  Sodium levels in the Well treatment tissues were still high mid season 2007, but tree growth was unaffected.
CONCLUSIONS AND PRACTICAL APPLICATIONS:  To this one grower, the eventual savings in annual water costs, using his marginally saline groundwater instead of California Aqueduct water, can exceed $200/acre for mature tree ET.  This equals $62,000/year for the 310 acre orchard.  An economic analysis shows an estimated $1,779/ac net return above cash costs from the 3 years of cotton production.  The success of this project will allow the development of 30 to 40,000 acres of marginal ground for pistachios.
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