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Abstract

Calcium and magnesium are essential nutrients for plant growth due to their
critical roles in cellular structure and physiological processes. They, however,
exhibit different performances in soil solution, which turns Ca/Mg ratio into a
key parameter for evaluating irrigation water quality and saturated soil extracts.
In this study, the impacts of irrigation water with a calcium-to-magnesium
(Ca/Mg) ratio of less than 1 were investigated on 15 fertile pistachio orchards
to evaluate soil chemical properties as well as the uptake and distribution of
these elements within plants. Results revealed that sodium, calcium, and
magnesium served as dominant cations contributing to salinity in the water and
soil samples examined. Moreover, variations in soil salinity at different depths
were found to be directly associated with irrigation water salinity. Despite the
presence of large amounts of lime in the soils tested, a positive correlation was
observed between Ca/Mg ratios in both soil and irrigation water; however, no
consistent relationship was identified between electrical conductivity (EC) of
saturated soil extracts and Ca/Mg ratio of soil solutions, nor between electrical
conductivity and Ca/Mg ratios of irrigation water. Leaf and root sample
examinations demonstrated that, unlike magnesium concentrations, those of
calcium were below the optimal threshold levels for pistachio leaves in all the
cases tested. Indeed, leaves exhibited higher magnesium concentrations than
did the roots. Additionally, an inverse relationship was identified between
calcium and magnesium levels in pistachio roots. Moreover, increases in soil
magnesium and calcium levels were observed to enhance leaf magnesium and
root calcium, respectively. Foliar application of calcium-based fertilizers and
soil amendment may be recommended for pistachio orchards with Ca/Mg<1 in
the irrigation water applied.
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Table 1 -Statistical summary of the analysis results of water samples in selected orchards
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Figure 1-Relationship between electrical conductivity of irrigation water (ECiw) and saturated extract (ECe) at 0-40
and 40-80 cm soil depths
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Table 2- Summary of statistical parameters of chemical analysis of soil irrigated with selected waters
(surface and depth)
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Figure 4- Relationship between calcium to magnesium ratio of irrigation water (Ca/Mg W) and saturated soil extract
(Ca/Mg S) at soil depths of 0-40 and 40-80 cm
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Table 3- Calcium and magnesium levels in the leaves and roots of pistachio trees

Mg Ca Mg Ca diged 0 ylowd
e e 2o e
Ay 43 a3 [ % in Root Sy 43 20y % in Leaf
0.293 1.033 0.536 0.804 1
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0.306 1.531 0.293 0.638 6
0.548 0.332 0.370 0.727 7
0.179 1.645 0.306 0.497 8
0.217 0.855 0.612 1.480 9
0.140 0.638 0.408 1.008 10
0.319 1.25 0.421 1.237 11
0.242 0.829 0.434 0.446 12
0.242 0.702 0.395 0.485 13
0.255 0.599 0.663 1531 14
0.255 0.625 0.893 1.352 15
0.327 0.867 0.495 0.810 oSkeMean
6
y =1.1579x + 0.8183
5 R?=0.3209 )
=4
S
o3
=
®
O 2
1
0
0 1 2 3 4

Ca/Mg L (%)

Qi <353 (Ca/MY R) a9 (CaIMO L) S 3 02 500 41 posnndlS’ Conmnnd (0 sl y A JSW
Figure 8- Relationship between calcium to magnesium ratio in leaves (Ca/Mg L) and roots (Ca/Mg R) of pistachio tree
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