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Introduction

Pistachio is one of the most important horticultural crops in Iran. Most pistachio orchards are located in arid
and semi-arid regions of Iran, which have a lack of irrigation water. Drought stress is considered as one of the
most important limiting factors for the production of plants in dry areas. Pistachio (P. vera L.) is one of the
drought-resistant fruit trees due to its deep roots, but it has been reported that water stress reduces the yield and
dry quality of this product. The degree of resistance to drought stress in pistachios depends on the type of
rootstock, so the evaluation of pistachio species from the point of view of the rootstock is important.

Material and Methods

In order to evaluate the resistance of four pistachio rootstocks to drought stress, a factorial experiment in a
completely randomized design with two drought factors at three levels (3, 6 and 9 days irrigation intervals) and a
rootstock at four levels, 'Badami- e- Riz-e-Zarand', 'Ghazvini', Eurycarpa (Pistacia euricarpa), and an
interspecific hybrid (P. vera x P. terebinthus) with three replications were performed under greenhouse
conditions. Hybrid rootstocks produce in a breeding program using hybridization of P. vera and P. terebinthus.
At the end of the experiment, the growth parameters including the number of leaves, leaf area, stem height, as
well as stem diameter at a height of one centimeter above the soil surface, leaf fresh and dry weight, shoot fresh
and dry weight, and root fresh and dry weight, as well as physiological and biochemical parameters including
chlorophyll fluorescence (FV/FM), SPAD index, Pl, Cha, Chb, total chlorophyll and carotenoids, RWC, proline,
soluble carbohydrates, and phenolic compounds and concentrations of Calcium, Magnesium, Potassium and Iron
elements in leaves were measured.

Results and Discussion

The results showed that drought stress reduced growth and physiological indices so that the lowest reduction
in shoot dry weight was related to the hybrid rootstock and the highest reduction was related to '‘Ghazvini'. It has
been reported that the height and diameter of the stem of pistachio seedlings decrease significantly with the
increase in irrigation period. This decrease can be attributed to the reduction of the cell turgor pressure under
stress. In response to drought stress, the content of proline and soluble carbohydrates in the leaves of the studied
rootstock increased. The results of this study are in line of other studies on pistachio. The highest content of
proline and the lowest content of soluble carbohydrates were observed in '‘Badami- e- Riz-e-Zarand’. The highest
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content of soluble carbohydrates belonged to Eurycarpa and hybrid rootstocks. The reason for the increase of
soluble carbohydrates in the present study can be due to the decrease in the amount of photosynthesis. Drought

stress exerted an influence on the nutrient concentrations within both shoots and roots, leading to an increase in
potassium content. The highest concentrations of potassium in shoots and roots were noted in the Eurycarpa and
hybrid rootstocks, respectively. This elevation in potassium concentration in both roots and shoots could be
attributed to active absorption of this element. Plants enhance potassium absorption by expending energy to
sustain stomatal conductance, cell turgor pressure, and osmotic regulation.

Conclusion

Drought stress is considered one of the most important environmental stresses, the first effects of which
appear in plants in the form of reduced growth and disturbance in physiological parameters. Based on the present
study, most of the measured parameters were subjected to drought treatment and the investigated rootstocks
showed different reactions, so that hybrid and Eurycarpa rootstocks were less affected by drought stress than
other rootstocks. According to the results of the present study, it can be postulated that Eurycarpa and hybrid
rootstocks have a high potential for drought resistance.
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Figure 1- The interaction effect of drought xrootstock on the leaf pigments of pistachio seedlings

Left to right respectively: chlorophyll a, chlorophyll b, total chlorophyll and carotenoid; Badami-Riz-e- Zarand (B), Eurycarpa
(U), Hybrid (H) and Ghazvini (G)(LSD, p <0.05).
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Table 2- The effect of drought stress levels and rootstocks on ecophysiological and biochemical parameter of pistachio

seedlings

. .. O (o Slgimo ol (slaa8
s c"‘“"l“’ e Fv/Fm RWC Soluble sugars

Treatment Levels SPAD (%) (mg. g? FW)
D1 61.600 + 2.010° 0.795 +0.004 2 80.072 +1.3412 0.975 +0.1022
42 D2 57.588 + 2.457°2 0.761 + 0.017%® 66.943 +2.986° 1.317 £0.128"

Drought
Ds 51.100 £ 1.750° 0.704 £ 0.016°¢ 61.834 £2.634" 1.494 +0.108°
B 58.488 + 2.7462 0.750 £ 0.023® 61.651 +4.699° 0.880 + 0.082 °
ab
u .788 £3.3862 713 £0.024° 865 £2.4242

Rootstock 59.788 + 3.386 0.713 £0.024 73.865 +2.424 1.641 + 0.0752
H 57.833 +1.941% 0.788 £ 0.0112 73.182 + 2,537 @ 1.584 + 0.1062
G 50.900 + 2.170° 0.762 + 0.0092 69.766 +3.960° 0.943 £0.093°
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Mean values with similar letters in each column are not significantly different at 5% level of probability using Duncan's multiple

range test.
Da: Control (3 days irrigation period), D2: (6 days irrigation period), Ds: (9 days irrigation period), B: Badami- e- Riz-e-Zarand, U:

Eurycarpa, H: Hybrid, G: Ghazvini.
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Figure 2- The interaction of drought stress levels xrootstock on the content of proline (A) and phenolic compounds (B) in
leaves of pistachio seedlings: Badami-Riz-e- Zarand (B), Eurycarpa (U), Hybrid (H) and Ghazvini (G)(LSD, p<0.05)
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Figure 3- The interaction effect of drought stress xrootstock on the elements content of pistachio seedlings

Upper to down respectively: Ca?* in shoot and root, Mg?* in shoot and root, K* in shoot and root, Fe?* in shoot and root: Badami-
Riz-e- Zarand (B), Eurycarpa (U), Hybrid (H) and Ghazvini (G) (LSD, p<0.05).
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