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Effect of Zinc Sulfate and Sodium Chloride Stress on Two Rootstock of
Qazvini Pistachio and Badami Zarand in Greenhouse Conditions
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Table 1. Type of elements and their concentration in Hoagland nutrient solution for feeding pistachio seedling.
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Table 2. Comparison of means of physiological, biochemical and growth characteristics of pistachio Qazvini Rootstock under the influence of Zinc and Sodium Chloride
Stress.
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NaCl 15(ds/m) ~ Control 0.17° 0.050¢ 5.23 0.4931 178.33 0.350° 4.07° 7.00
control Zn 1uMm) 0.08 0.040¢ 4,00k 1.107¢% 211.00° 0.650° 9.33f 16.972
NaCl 5(dS/m) ~ @n 1uM) 0.11° 0.040¢ 433k 1¢fo 192.67¢ 0.600° 9.50¢ 15.93
NaCl 10(dS/m) ~ @n 1uM) 0.13f 0.050¢ 4.80i 0.803f 184.679 0.500 8.07' 8.90
NaCl 15(dS/m) ~ @n 1uM) 0.16° 0.067" 5.27] 0.49f 179.00" 0.3509 5.47" 8.00"
control Zn 5uM) 0.09¢ 0.050¢ 3.97 1.873 212.33¢ 0.647° 12.13° 14.93¢
NaCl 5(dS/m)  Zn 5uM) 0.11f 0.050¢ 450 2.08° 193.67¢ 0.610° 11.47° 15.23¢
NaCl 10(dS/m) ~ &n 5uM) 0.123¢ 0.060° 4,73k 1.1de 186.00 0.517¢% 8.47" 7.97"
NaCl 15(dS/m)  @n5uM) 0.163 0.0772 5.231 0.583" 180.00" 0.3479 6.07™ 7.00!

In each column, the means with the same letters indicate no significance at the 5% probability level of the Duncan multi-domain test.
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Table 3. Comparison of means of physiological, biochemical and growth characteristics of Zarand Pastah almond cultivars under the influence of zinc and sodium chloride

stress.
e S s, sk Sl ysSal Eollad w3l e G S Sl 4 el S iy sloog S s S Sr POk Jels elas)|
NaCl Level Zn level ST, S Yl ady, Ay (u ggr Dw) (1) S oS (g.plant 1) (cm)
Ascorbate Catalase w ggr *4ht) K/Na Root Suffidryl groups  Fraction of molar Fresh leaf  Seedlings heigh
peroxidase enzyme Zine ion ratio calcium of the root weight
activity leakage from
root

control 0.1352 0.038¢ 16.43° 0.734f 112.17f 0.438° 6.52 9.7¢

(Zn 1LuM) 0.1352 0.048¢ 13.60° 0.72¢ 113.42¢ 0.447° 7.25° 10.7¢

(Zn 5uM) 0.1352 0.057° 17.312 1.077° 114.42¢ 0.447° 8.35° 8.33¢

control 0.067f 0.037¢ 11.93¢ 1.3522 135.008 0.608° 9.48°¢ 14.27°
NaCl 5(dS/m) 0.11¢ 0.039¢ 13.10°¢ 1.041° 126.00f 0.533¢ 9.19¢ 11.48¢
NaCl 10(dS/m) 0.15¢ 0.049° 15.54° 0.543¢ 96.679 0.349¢ 6.93f 7.34f
NaCl 15(dS/m) 0.19? 0.0662 22.532 0.438¢ 95.67" 0.287f 3.89" 5.329
control control 0.09¢9 0.030f 10.97" 1.387°¢ 134.33% 0.607° 8.43" 14.067¢
NaCl 5(dS/m) control 0.11f 0.030f 14.00° 1¢f0 124.67™ 0.543¢ 8.07' 13.00f
NaCl 10(dS/m) control 0.154 0.040¢ 16.97°¢ 0.363ik 94.67° 0.3508 6.43' 7.033i

NaCl 15(dS/m) control 0.192 0.050¢ 23.772 0.187k 95.00P 0.250 3.13¢ 5.00'
control (Zn 1uM) 0.09¢9 0.040¢ 9.33 1.297¢ 135.0k 0.600° 9.00¢ 14.83¢
NaCl 5(dS/m) (Zn 1LuM) 0.11f 0.037¢ 12.00¢9 1.04¢ 126.33' 0.537¢ 9.03¢ 14.00¢
NaCl 10(dS/m Zn 1uM) 0.15¢ 0.047¢ 12.73f 0.357 96.67° 0.3479 6.97% 8.00"
NaCl 15(dS/m ~ Zn 1uM) 0.19° 0.070° 20.33 0.187* 95.67° 0.307" 4.00° 5.97
control (Zn 5uM) 0.08 " 0.040¢ 15.50¢ 1.373¢ 135.67! 0.617° 11.00¢ 13.90¢

NaCl 5(dS/m) (Zn 5uM) 0.11f 0.050¢ 13.30¢f 1.083¢% 127.00' 0.520¢ 10.47¢ 7.43

NaCl 10(dS/m) (Zn 5uM) 0.15¢ 0.060°¢ 16.93° 0.91¢f 98.67" 0.350¢ 7.401 7.001

NaCl 15(dS/m) (Zn 5uM) 0.192 0.0778 23.502 0.94¢f0 96.33° 0.303" 4.53° 5.00'

In each column, the means with the same letters indicate no significance at the 5% probability level of the Duncan multi-domain test.
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Fig 1. The interaction of zinc sulfate treatment on NaCl stress (dS/m) in pistachio rootstocks, lonic leakage from
the root, columns with the same letters do not differ significantly at the 5% level of the Duncan test.
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Fig 2. The interaction of zinc sulfate treatment on NaCl stress (dS/m) in pistachio rootstocks, Level of catalase
enzyme activity, columns with the same letters do not differ significantly at the 5% level of the Duncan
test.
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Research article

Effect of Zinc Sulfate and Sodium Chloride Stress on Two Rootstock of
Qazvini Pistachio and Badami Zarand in Greenhouse Conditions

H. Sharifzadegan®, M. Gholami, M. R. Naeini

In order to study the characteristics of two cultivars of pistachio rootstocks, Zarand and
Qazvini, under the influence of zinc and sodium chloride stress, a factorial experiment was
conducted in the form of a completely random design with three replications in the research
green house of Qom municipality during the years 2017-2018. With three repetitions in Qom.
The root system of the seeds was fed a 50% solution of Hogland. The seedlings were exposed
to four salinity levels of zero (control), 5, 10 and 15 dS/m, and three zinc levels from sulfate
source (ZnS0a4.7H20) including zero (control), 1 and 5 uM. The results showed that salinity
treatment of 15dS.m reduced seedling height, wet weight of leaves, calcium molar fraction
and sulfhydryl groups. By increasing the stress level of sodium chloride, decrease in
potassium to sodium ratio however, ion leakage, ascorbate peroxidase and catalase activity
increased. 5uM treatment of zinc sulfate increases wet leaf weight, seedling height, and low
molecular weight calcium concentration of sulfhydryl groups in the root and ion leakage
reduction occurred. The results showed that the root tissue of Qazvini compared to Badami
zarand the concentration of sulfhydryl groups and the ratio of potassium to sodium are higher
and there is less ion leakage. Accordingly, the Qazvini rootstock is more resistant to oxidative
stress sodium chloride.

Keywords: Seedlings, ion leakage, sulfhydryl groups.
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