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Abstract

Introduction: Soil and water salinity in many parts of the world, especially in arid and semiarid
areas, growth limiting factor. In recent years, much research Into adapting the plants to
environmental stresses such as salinity. The Pistachio plant salt-tolerant, but the yield on high
salinities and decreases severely affected. The present study was to the effect of salinity on the
Relative Growth Rate, Net Assimilation Rate, Leaf Weight Ratio three cultivars of pistachio(Akbari,
Aghaei, and Kalle-Ghuchi). Understanding the mechanisms of tolerance of crop plants to high
concentrations of NaCl in soils may ultimately help to improve yield on saline lands. Esmaeilpour et
al. (2019) observed that drought and salinity stress significantly reduces photosynthesis and stomatal
conduction in pistachio trees, which is the fastest stomatal response of the plant to soil moisture
conditions. The physiological response of the plant to the availability of soil water such as stomatal
conduction and vascular sap movement is always a better indicator of plant moisture conditions
compared to soil moisture and suction (Parry, 2014).

Material and methods: The experiment was arranged in a randomized complete block design
consisting of a 3x4 factorial combination of three pistachio cultivars and four salinity levels (1, 5,
10, and 15 dS/m sodium chloride) with three replications. Four pots were selected and harvested
from each experimental unit before and after 30 and 60 days of salinity application. Then RGR,
NARw, LWR calculated (formula1,2,3). Data were analyzed by SPSS software and mean
comparison was performed using the Duncan test at a 5% level. Excel software was used to draw
charts.

Results and discussion: Aghaei have a high amount of Relative Growth Rate, Net Assimilation Rate,
Leaf Weight Ratio, and Root length at the highest levels of salinity (15 dS/m) and Akbari due to
having less amount of Relative Growth Rate, Net Assimilation Rate, Leaf Weight Ratio, and Root
length sensitive to salinity. Root density was evaluated as an indicator of root morphology. The
effect of salinity on root length and density is shown in Table (3). Increasing salinity treatment from
1 to 15 dS/m, root length, and density decreased significantly at a 5% probability level.

Conclusions: According to the results, salinity has a significant and direct effect on the Relative
Growth Rate, Net Assimilation Rate, and Root morphology of three pistachio cultivars and is not
significant in terms of leaf weight among the studied cultivars.

Keywords: Salinity stress, Root, Relative Growth Rate, Leaf weight.
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Table 1. Physico-chemical properties of the soil used in the experiment

. Ec CEC Equivalent Calcium Organic Total Nitrogen
Soil texture — pH @s/m)  (CmolClkg) Carbonat (/) matter(.) o)
Sandy loam 74 1 18.3 16 0.05 0.01
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1. Relative Growth Rate
2 . Net Assimilation Rate,
3. Leaf Weight Ratio
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Figure (1). Relative growth rate on different salinity levels in three pistachio cultivars.
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Table 2. Analysis of variance for effect of different levels of salinity on Root length , Root density of three
pistachio cultivars

Average of Squares (MS)

Source of variance df Root length Root density
Cultivars (k) 2 31994951 0.027”
Salinity (n) 3 5603079.64" 0.457"
kxn 6 482716.89” 2.06”
CV 12088.61 0.16

L3l o Loy3 0 Szl a3l SV PRPSIE
** significant at the 0.05

%P}MQJJQJQJJ}EJ%Q;)}JMC}E“;|rd}""
Table 3. Effect of Different Salinity Levels on Root length , Root density of Three Pistachio Cultivars

Salinity (dS/m) Akbari Aghaei Kalle-Ghuchi Average
Root length (cm)
1 3551.8™ 4137.3 3821.7™ 3836.9"
5 3234.2" 3928.7° 3492.9™ 3551.9"
10 2184.5° 2851.6° 2463.2% 2499.7°
15 683.6" 984.9" 781.6" 816.7°
Average 24135* 2975.6" 2639.8"
Root density (cm /cm®)
1 1.01% 1.18° 1.09° 1.09%
5 0.92% 1.12° 0.99° 1.01%
10 0.62° 0.81% 0.71° 0.71°
15 0.19 0.28¢ 0.22¢ 0.23¢
Average 0.68" 0.84" 0.75%

A gls s sl 4700 Cla.ﬂjs S e G S ghls gl Sls Ogr b e s
No significant differences at the 0.05 level in each row or column of averages with one letter in common
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