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Introduction
Polyhalite (PH) is a well-known fertilizer, discovered back in 1932. However, in this
research we examined the use of PH as soil amendment to reclaim sodic soils,
and improve their hydraulic properties and root zone wetting. PH contains
potassium, magnesium and calcium in the form of K2Ca2Mg(SO4)4·2H2O. Clayey
soil with high exchangeable sodium percentage (ESP) are susceptible to swelling
and dispersion processes that results in a reduction of soil hydraulic conductivity,
availability of water and nutrients to the plants, and increasing of surface runoff
and erosion. The hypothesis of the present work is, that the PH is a source of
electrolytes (mainly Ca2+, Mg2+, and K+) that can decrease the soil ESP by
exchanging the Na+ in the exchangeable complex in the soil. Laboratory and field
experiments were done to better understand the efficiency of the PH in soil ESP
reduction and improving its hydrological properties. Another novelty of the
research is the application method that consisted on PH application as a
suspension through the drip irrigation system, which enabled precise and
efficient supply of the substance directly to the root zone.

Experimental Findings
(1) Optimal PH concentration to reduce soil ESP:
Loess and Vertisol soil columns (100 gr) were washed
with 2 pore volume (PV) of PH suspension, at
concentrations of 0.5-5 gr/L. Following that the
columns were washed by 2 PV of fresh water. when
infiltration ceased soil was removed, dried at 40c°
and ESP was measured. During washing of the
columns, outlet water collected every 0.5 PV and
analyzed for EC, pH, and specific ions concentration.

(2) Impact of PH on soil
hydraulic conductivity:
Darcy’s
test
was
conducted with Loess
soil previously treated
with 5 gr PH per 1 kg
soil. In the first 2 PV
saline water (SW) with
the same ESP of the
tested soil was used. In
the other 2-9 PV,
distilled water was used.
Applying of the PH
improved significantly
the
soil
hydraulic
conductivity,
by
preventing soil structure
destruction, and soil
pores clogging.

Darcy’s test

Columns test

Loess and Vertisol ESP
following PH implication,
at various concentrations.
Optimal concentration
with maximal ESP
reduction was found to be
at five gr/L.
For concentration greater
than eight gr/L, ESP
increased as PH reached
its solubility
concentration.

(3) Field experiment: In a commercial citrus Field trial
orchard, a suspension of PH - developed by ICL,
was applied via the drip irrigation system to reduce
soil sodicity. Measurements of Sodium Adsorption
Ratio (SAR) of water extracted from the soil prior to
and after the irrigation season (summer) were used
to estimate the impact of the PH on sodic soils in
field conditions.
the suspension was applied using standard dripirrigation system, without clogging the irrigation
system.
The irrigation water were treated waste water, with
elevated Na concentration. Three treatments were
examined: control with no additives; PH in one
application (300 kg/2500 m2) and a divided PH
application (60 kg/2500 m2) over 5 injections with 2
weeks intervals between injections. PH was applied
during the summer of 2018 and final soil sampling
was taken at November 2018.
PH dramatically reduced soil sodicity.

Preparing of the PH suspension before
injection into the irrigation system

Chemical
properties of
leached water.
After 2 PV of PH,
fresh water (FW)
were used to
wash the
columns.
When applying
the PH high Na
concentration
were measured at
the leached water
– indication of Na
exchange within
the soil.

Conclusions
Results support working hypothesis as PH, besides its main virtue as a fertilizer, is a
suitable amendment to reduce soil sodicity and improving soil hydraulic properties.
The PH was found to be as effective as gypsum to reduce soil sodicity, but it also
contributes nutrients to the plants, acting as a fertilizer.
The novel application of the PH via the drip irrigation system is a promising method
that may save time and money for the farmers.

