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Table 1. Means comparison of growth and physiological traits in three pistachio rootstocks
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20.74° 21.24° 21.72° i) s dsb
Root length (cm)
0.80° 0.89" 1.26a 020 22 7035
Leaf Fresh weight (g)
0.71° 0.89° 1.42° (5 8o 5 03
Shoot fresh weight (g)
0.21° 0.23° 0.30° e
Leaf dry weight (g)
0.23° 0.25 0.41° (5 Blo o2 03
Shoot dry weight(g)
78810° 85210° 120768 (g Arke) S o
Leaf area (mm?)
474 5.06" 5.78° St e gl o

Shoot/root

15 (513 e (55LT O3t LSD 55T o3 oty e 55 052 o 3 bt 3y L sltel (Kilee
Means with similar letters in each row are not significantly different according to LSD test at the 5% level.



AV AY Ol oF ojled Y o (65,58 ol dloms) S Sl 5

Ly (SR 4l dw 53 (5909 b 9 (Sl g) Dlho (0o duslio Y 9o
Table 2. Means comparison of growth and physiological traits in three pistachio rootstocks
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Stem length (cm)
20.44° 22.35° 20.48° 21.67° (nilor) a0y Ik
Root length (cm)
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Leaf dry weight (g)
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Root dry weight (g)
92004° 126018 76234 85461" e Foat) &t gl
Leaf area (mm®)
5.26° 5.21° 5.06° 5.23° ok 2l pll

Shoot/root
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Means with similar letters in each row are not significantly different according to LSD test at the 5% level.
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Table 3. Means comparison of growth and physiological traits in three pistachio rootstocks at four
environmental temperatures

% . 38 _ 5 _
}7‘) —5) é q iﬂ\ § ~—~ c:"): % \f_—? “5 ;)i (%)

—~~ c ) . . - 0 ~
13‘?9\‘1 w=38 3*3?“& Sj-% 3€ 33 y g .
=g o < 3. 632 9 =2 5 S 2 € = «b
) 39 o S a % SIS a > < % S 3 ®
o XsFH 2 s 2E F2 29 w3 R = Rootstock
: z 2¢¢ #33seg 19I5 3£ Y Z Y g
3 32 PaE% w3 ’ B
Y RS 3 S L x DO: 2 -

T n

d def bc abc bc g
59.18 37.18 297.58 0.11 0.89 18.8 10
33.64° 40.12° 197.14% 0.11" 1.03% 20.66% 15 £55 ol
68.67 41.91% 248.43™ 014 0.60" 23.13° 20 Badami -Zarand
68.66™ 4122 467.39° 0.12% 1.13° 23.20° 25
56.40¢ 37.02%f 213.05" 0.07% 0.50° 17.93" 10 o
40.05° 36.18° 219.67" 0.10° 0.48° 21.13¢ 15 e
80.77° 39.48° 24357 0.09°¢ 0.74% 22.73¢ 20 Ghazvini
63.88% 44.78a 316.43° 0.12%¢ 0.62% 20°f 25
68.56™ 33.20¢ 179.10¢ 0.09% 0.66% 19.46° 10 .
27.87" 34.96" 203.45% 0.06° 0.34™ 19.93 15 e
76.25% 3951  272.22%¢ 10" 0.72% 26.06° 20  Sarakhsi
59.56% 38.59%* 567.40° 0.09"¢ 0.64% 25.06° 25
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Means with similar letters in each row are not significantly different according to LSD test at the 5% level.
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Table 4. The Pearson correlation of measurement traits in three pistachio rootstock under temperature treatments

14 13 12 11 10 9 8 7 6 5 4 3 2 1 'I'C;:i:s
1 1
1 0.007 2
1 0.245 0.024 3
1 0.293 0.766"  0.273 4
1 0.8977  0.201 0.863"  0.15 5
1 0.759” 0752  0.285 0.6107  0.199 6
1 0.58" 0.740™  0.833"  0.29 0.688" 0517 7
1 0.8117 0737 0.926”  0.842™  0.148 0.8917  0.288 8
1 0721  0.7677  0.67" 0.692” 07577 0378 05087 044" 9
1 0.356°  0.435° 0407  0.27 0.296 0.27 -0.307 0.149 0.47" 10
8 0261 0547 0.457" 0588~  0.345° 04847 05160  0.131 0.297 0.298 11
1 0496~ 0116  0.78" 07177  0.83" 059" 0.70” 0.84” 0.43” 0.656~  0.387" 12
1 0.4" 0.298 0262  0412°  0.253 0.4607  0.239 0.205 0.337° 03 0.15 0.389" 13
1 0.022 0.25 0.151 0.204  -0.114 05387  0.4507  0.199 0.449” 0371 -0.142 0.625~  0.022 14

*, ** significant at 0.05 and 0.01 probability levels, respectively.

(RWC) &5, OT (s 0156 (OF)
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Abstract
Background and Objectives
In recent decades, global warming causes climate changes which triggers physiological and nutrition
disorders in plants. Iran is a main pistachio producer in the world. Pistachio cultivar is mainly grafted
into seedling rootstocks are which obtained from especial cultivars and wild type pistachio. The
changes in the vegetative growth and yield in pistachio orchards have been obviously observed in the
years with so warm or so cold weather conditions. The purpose of this research was evaluating the
effects of temperature on the growth of three pistachio rootstocks.
Materials and Methods
In order to study the effect of temperature on the growth and physiological characteristics of three
commercial pistachio rootstocks, a factorial experiment on the basis of a completely randomized
design (CRD) was carried out with three replications. The first factor was three rootstocks including:
Pistacia vera cv. Badamie-zarand, P. vera cv. Ghazvini and P. vera var. Sarakhsi and the second factor
was four temperature conditions including: 10, 15, 20 and 25 degrees Celsius. Pistachio seedlings
after planting up to 15-leaf stage were kept in the greenhouse condition and then the pots were
transferred to growth chambers which adjusted to defined temperature treatments. The plants were
kept in temperature treatments for fifteen days. At the end of experiment, growth parameters
including fresh and dry leaf weight, fresh and dry weight in shoot and root and leaf area and
physiological parameters including stomatal conductance, relative water content of leaves and leaf
chlorophyll index were measured. The statistical analysis was done using SAS 9.1 software and mean
comparison was done by using the lowest significant difference test (LSD).
Results
The results showed that with increasing environmental temperature, an increase in the number of
leaves, stem height, dry weight of leaf, stem and root, leaf area was observed in pistachio rootstocks.
There were significant differences among rootstocks in most of the growth parameters. Badamie-
Zarand was more vigorous than the other rootstocks in low temperature. The highest SPAD index was
observed in high temperature environment (20, 25°C) beside lowest SPAD index level was observed at
Low temperature environmental (10, 15°C). Minimum and maximum stomatal conductance was
respectively obtained at 10 and 25 °C in Sarakhsi rootstocks which reveals the sensitivity of this
rootstock to temperature fluctuations. In contrast, stomatal conductance variations in the Ghazvini
rootstocks are lower than the other rootstocks when exposed to different environmental temperature.
This may show the tolerance of this variety to changes of environmental temperature conditions. The
leaf RWC in three pistachio rootstocks at different ambient temperatures shows a significant
difference. At 15 and 20°C, Ghazvini rootstock has the highest RWC and Badamie- Zarand rootstock
has the lowest levels of RWC. The highest relative water content was obtained at 10°C in Sarakhsi
rootstock and at 25°C in Badamie-Zarand rootstock. Positive correlation between root dry weight and
stomatal conductance reflects the rootstock compatibility with ecological conditions.
Discussion
Badami Zarand rootstock has more vegetative growth in low temperature environment and more
adaptation to a wide range of temperature in comporison to two others rootstock and also can be
recommended to nursery as a rootstock for planting.

Keywords: Chlorophyll index, Growth champer, Root dry weight, Stomatal conductance
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