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ABSTRACT

In order to study the effect of different amounts of potassium silicate and potassium sulfate on growth traits of
pistachio seedlings cv. Badami-E-Riz Kerman, an experiment was done as factorial with three factors, including two
levels of salinity as source of NaCl (0 and 90 mM), three levels of silicon as source of potassium silicate (0, 50 and
100 mgL™) and three levels of potassium as source of potassium sulfate (0, 1 and 2%), in compeletely randomized
design with three replications. 45 days after the emergence of seeds, seedlings were exposed to salt stress foliar
application of potassium silicate and potassium sulfate, both a week before and after starting salinity stress. The
results showed that salinity decreased leaf relative water content, water use efficiency, leaf total soluble protein and
increased electrolytes leakage, proline, soluble sugars, phenolic compounds in leaf and glycine betaine in leaf and
root. Foliar application of potassium silicate and potassium sulfate increased leaf relative water content, water use
efficiency, leaf total soluble protein, proline, soluble sugars, phenolic compounds and glycine betaine in leaf and
roots, and reduced electrolytes leakage under salinity conditions. The most effective treatments were 50 mgL-1
potassium silicate and 2% potassium sulfate.

Keywords: Abiotic stress, Glycine betaine, Pistachio, potassium silicate, potassium sulfate, proline.
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Figure 1. Interaction of salinity, potassium silicate and potassium sulfate on the leaf relative water content of pistachio
seedlings cv. Badami -E- Riz Zarand-E- Kerman under salt stress.

(S0 and S90: Without salinity (control) and salinity (90 mM) respectively. Control, PS (1%) and PS (2%): Without potassium
sulfate, 1 and 2% potassium sulfate respectively. Si0, Si50 and Si100: Control, 50 and 100 mg/l potassium silicate respectively).
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Figure 2. Interaction of salinity and potassium sulfate (A), and potassium silicate and potassium sulfate (B) on the
water use efficiency of pistachio seedlings cv. Badami -E- Riz Zarand-E- Kerman under salt stress.

(a) Control and S (90 mM): Without salinity (control) and salinity (90 mM) respectively. (b) Control, PS (1%) and PS (2%):
Without potassium sulfate (control), 1 and 2% potassium sulfate respectively).
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Figure 3. Interaction of salinity, potassium silicate and potassium sulfate on the percent of leaf electrolyte leakage of
pistachio seedlings cv. Badami -E- Riz Zarand-E- Kerman under salt stress.

(S0 and S90: Without salinity (control) and salinity (90 mM) respectively. Control, PS (1%) and PS (2%): Without potassium sulfate
(control), 1 and 2% potassium sulfate respectively. Si0, Si50 and Si100: control, 50 and 100 mg/I potassium silicate respectively).
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Figure 4. Interaction of salinity and potassium silicate (A), and the effect of potassium sulfate (B)
on leaf proline content of pistachio seedlings cv. Badami -E- Riz Zarand-E- Kerman under salt stress.
(Control and S (90 mM): Without salinity (control) and salinity (90 mM) respectively).
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Figure 5. Effect of salinity (a), potassium sulfate (b) and potassium silicate (c) on the leaf soluble sugars content of
pistachio seedlings cv. Badami -E- Riz Zarand-E- Kerman under salt stress.
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Table 1. Analysis variance of data

Mean square

Variation Source Degree of freedom Leaf relative water Water use Leaf electrolyte Proline Soluble
content efficiency leakage sugars
S 1 420.9™ 0.2674™ 33379.03" 0.0338 24/308
Si 2 1155.58™ 0.1974"™ 1736.45" 0.0155™ 2/488"
PS 2 1452.81™ 0.1978™ 927.62" 0.01™ 2/324™
Sx Si 2 42.94™ 0.0022" 1376.89" 0.0065" 0/004™
S« PS 2 84.2™ 0.022™ 731.15™ 0.0024™ 0/148™
Six PS 4 93.1™ 0.012™ 53.73" 0.0005™ 0/025™
SxSix PS 4 50.3" 0.0004"™ 51.51" 0.0002™ 0/01"™
Experimental error 17 6.62 0.0022 5.48 0.0012 0/142
Coefficient of Variation (%) 3.32 9.22 8.02 9.15 6/03

S:salinity Si: Potassium silicate  PS: Potassium sulfate

*, ** ns: Significant at 5 and 1% probability levels, and Non-significant.

%

egre it 5oy ) 50 Jlinl zakaw 4o (5 lo smems 5 T

ools (il lg &30 ) Jguz aslol

Contined table 1. Analysis variance of data

Mean square

Variation Source Degrees of freedom Phenolic Leaf glycine Root glycine Total soluble
compounds betaine betaine protein
S 1 0.2766 0.2065" 0.426™ 0.0002™
Si 2 0.0455™ 0.0879" 0.093™ 0.0004™
PS 2 0.07" 0.0749™ 0.17" 0.00031™
Sx Si 2 0.0018™ 0.0121™ 0.042™ 0.00004™
Sx PS 2 0.0067" 0.0184™ 0.044™ 0.00004"
Six PS 4 0.0079"™ 0.0015™ 0.002™ 0.00012™
SxSix PS 4 0.0003™ 0.0003™ 0.007" 0.00001"™
Experimental error 17 0.0013 0.0013 0.002 0.00001
Coefficient of variation (%) 9.95 15.3 17.7 3.95

S:salinity Si: Potassium silicate  PS: Potassium sulfate

*, ** ns: Significant at 5 and 1% probability levels, and Non-significant.
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