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Figure 1- Protein electrophoresis pattern of pistachio seedlings Pistacia vera Cv. Badami-Sefid and
Badami-Zarand under different salinity stresses. Control (distilled water), moderate stress (60 mM NacCl)
and severe stress (120 mM NacCl). Arrows show the most important protein expression bands differing
among the treatments.
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Table 1- Analysis of variance of morphological and biochemical parameters of pistachio
seedlings Pistacia vera cv. Badami-Zarand and Badami-Sefid under salinity stress

Mean of square Sl o o pKils
S ek e ey Sledgb Sl b S 2 JS Jba ks Asn
SOV o3l Stem Stem Leaf area Total Proline
length diameter chlorophyll
df
b 1 5.55° 0.72* 125.88"" 399.5** 2907.2"
Rootstock (R)
S5 2 12.38™ 0.65405™ 67.10%* 50.45™ 2.9045™*
Salinity(S)
5 X 4l 2 11.7" 0.07215™ 13.28"* 9.33™ 84.788"™
SxR
oot 10 5.82 0.0445 6.148 27.851 81.46
Error
i - 9.9 12 15 21 11
Coefficient of
variation
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O dS pa ) BNy JsLE oz 3 eS| g Sy Kl
SOV P CAT 1S 36 1S
df GPX SOD APX
b 1 0.00048°  0.00043** 0.000118"* 0.0426™
Rootstock (R)
S 2 0.0042** 0.00665"* 0.000935" 0.00018 **
Salinity(S)
Fr Fr Fr ns
st X 4l 2 0.00036** 0.00019** 0.00426** 0.000399
SxR
oot 10 0.00099 0.0003379 0.000399 0.0083
Error
S kS o - 15 5 9 8
Coefficient of
variation

A2 y3 0 ch..a 33 )l:g'.u*; Ao ys ) ch-.d): BIEEeY W s s F.ﬁns
" Not significant, * Significant at 1% level and * Significant at 5% level
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Figure 2- Effect of rootstock on length and diameter of stem. Values are mean + SE. Different letters
within a column indicate significant differences by Duncan’s multiple range test at P<0.05. Control
(distilled water), moderate salinity stress (60 mM NacCl) and severe salinity stress (120 mM NacCl).
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Figure 3- Effect of rootstock and salinity stress on leaf area of Badami-Sefid and Badami-Zarand
pistachio seedlings under salinity stress. Values are mean + SE. Different letters within a column indicate
significant differences by Duncan’s multiple range test at P<0.05. Control (distilled water), moderate
salinity stress (60 mM NaCl) and severe salinity stress (120 mM NaCl).
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Figure 5- Effect of salinity stress on proline content of pistachio seedling. Values are
mean = SE. Different letters within a column indicate significant differences by
Duncan’s multiple range test at P<0.05. Control (distilled water), moderate salinity
stress (60 mM NaCl) and severe salinity stress (120 mM NaCl).
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Figure 6- Effect of rootstock and salinity stress on enzyme activities catalase (CAT), gayacol peroxidase
(GPX), superoxide dismutase (SOD) of Badami-Sefid and Badami-Zarand pistachio seedlings under
salinity stress. Values are mean = SE. Different letters within a column indicate significant differences by
Duncan’s multiple range test at P<0.05. Control (distilled water), moderate salinity stress (60 mM NacCl)
and severe salinity stress (120 mM NacCl).
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Figure 7- Effect of salinity stress on ascorbate peroxidase (APX) enzyme activity of pistachio seedling.
Values are mean + SE. Different letters within a column indicate significant differences by Duncan’s
multiple range test at P<0.05. Control (distilled water), moderate salinity stress (60 mM NaCl) and severe
salinity stress (120 mM NaCl).
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Study of protein expression pattern and some morphological and biochemical
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Abstract

Salinity stress is one of the most important environmental stresses affecting pistachio
trees and causes decrease its production. In this experiment the effect of salinity stress on
protein expression pattern, the content of proline and antioxidant enzymes (catalase, gayacol
peroxidase, ascorbate peroxidase and superoxide dismutase) were carried out on two pistachio
rootstocks including of Badami-Sefid and Badiami-Zarand. The experiment was performed as
factorial based on Completely Randomized Design in a controlled greenhouse condition with
three treatments and 20 replications. In this research, three salinity treatments were used
include control (distilled water), moderate stress (60 mM NaCl) and severe stress (120 mM
NaCl). After appearing the salt stress symptoms (decrease of vegetative growth and leaf area),
protein pattern and some morphological and biochemical characteristics were determined.
Results showed that protein expression pattern, vegetative growth and biochemical
characteristics were affected by salinity treatments and responses of the two rootstocks were
completely different. Under salinity stress, Badami-Sefid rootstock exhibited more protein
bands reduction and elimination compared to Badami-Zarand. Results also showed that
vegetative growth and total chlorophyll content in Badami-Sefid rootstock were decreased
more than Badami-Zarand under salinity stress. Also, it has been found that by increasing
salinity levels, proline content and antioxidant enzyme activities were higher in Badami-
Zarand compared to Badami-Sefid. It seems that Badami-Zarand rootstock has more ability to
keep leaf proteins and therefore, higher resistance to salinity stress.

Keywords: Pistachio, Salinity stress, Protein band patterns, Antioxidant enzymes.
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