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Table 2. Mean comparison of the effect of Mg concentration of irrigation water and pistachio variety on some
soil chemical properties.

OV ) e o

oSk Magnesium levels (mmol/l) ey
Average Bases
3 2 1 0.5 0
(o g omd) S glsl o jlas Sl s
Soil EC (ds/m)
IsL
3.134 470 4.00° 3.00° 2334 1.63° o
Badami
3214 470 417" 3.13°¢ 231¢ 1.73°¢ s
Ghazvini
. /‘L.»
470 4088 3.07°¢ 2.32° 1.68F o
Average
S agdl
Soil pH
IsL
7954 7.90° 7.88° 7.90° 8.00° 8.07*° o
Badami
7914 8.00° 7.93° 7.80° 7.93° 7.90° el
Ghazvini
. /‘L.»
7.954 7.904 7.854 7.974 7.98 4 o
Average
G 5 OV ST k) S Jglome S
Soluble Calcium (meq/1)
IsL
8.84 4 12.47° 1033 ™ 8.07%® 7.334f 6.00" o
Badami
9.134 11.63 % 10.83 *° 9.00 7.50 4T 6.67° el
Ghazvini
. /‘L.»
12.05* 10.58 B 8.53°¢ 7.42 P 6.33° o
Average
G OV S1 o) S dglome e
Soluble Magnesium (meq/1)
IsL
14.02* 23.50°¢ 20.17° 13.47¢ 9.80° 3.17°F o
Badami
14.86 % 23.63° 21.33° 16.83 ¢ 9.17°¢ 3331 7
Ghazvini
. /‘L.»
23574 20.75 8 15.15€¢ 9.48° 3.25° o
Average
(_,w:s B f)‘y.jus'u&w) Sk J}lm N-/\AN
Soil Sodium (meq/l)
IsL
8.854 11.33*° 9.80° 9.00 ™ 7.27% 6.87° o
Badami
8724 11.80° 8.93 830 7.60 % 6.97 % s
Ghazvini
. /‘L.»
11574 937" 8.65° 7.43 ¢ 6.92¢ o
Average

I (gl s M Ao ey Jlez| cla“): bl Ll 5 oSl O3l G (S rie Sy b Ko sS G (gl slael
Values with similar letters have no significant difference statistically at the 5% level according to the Duncan’s test.
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Table 3. Mean comparison of the effect of Mg concentration of irrigation water and pistachio variety on some
soil chemical properties.

oSNl Magnesium levels (mmol/1) e
Average bases
3 2 1 0.5 0
() OV S e) S s 4 opdS
Ratio of calcium to magnesium in soil (meq/1)

5L

0.86* 0.53° 0.51° 0.60 ° 0.75° 1.89° o
Badami

0.87 4 0.49° 0.51° 0.53° 0.82° 2.00° s
Ghazvini

<

0.51° 0.51° 0.57 B 0.76 B 1.954 ot
Average

(i) Sb ol B i
Absorbable Soil Phosphorus (ppm)

5L

13.07 2 12.23 % 13.47% 13.27% 12.73 % 13.67 % ot
Badami

12.57 4 12.90 % 12.60 % 12.00 % 12.60 % 12.73 % P
Ghazvini

<

12.57 4 13.03 4 12.63 4 12.67 % 13.20 ot
Average

(tlas) S odr LB only
Absorbable Soil potassium (ppm)

5L

21634 202.3% 216.7*% 221.0% 215.7% 224.7% ot
Badami

210.1 4 209.7 % 214.0*° 204.3*° 2143 % 208.0*° 7
Ghazvini

<

206.5 4 21534 21274 21504 21634 ot
Average

Al s e M Aoy ey el a5 Golel Blod 51 S0l 0031 3b oS 2o S5 b S S G (glls slael!

Values with similar letters have no significant difference statistically at the 5% level according to the Duncan’s test.
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Table 4. Results of variance analysis of some soil chemical properties and elements concentration in leaf of pistachio
seedlings influenced by different treatments of variety and magnesium concentration in irrigation water.

Sl e (1 Sle 3
350 4y ..
(Mean Squares) (ge)rm :.f S td e
S, Kt 05 Ay, &S U5 Bl Six Oy Sy s Ao Jg ¢l Freidom) (Source of Variations)
Leafdry weight ~ Rootdry weight ~ Stem dry weight Leaves loss Seedling height
L
5.150%* 0.807* 6.524%* 49.846** 0.203 ™ 1 =3
Base (A)
o
0.034 0.161 0.032 0.485 0.075 2
Error
4.480%* 0.643* 0.678* 180.458%** 2.746%* 4 ®) oo
Magnesium concentration
s L
0.6417%* 0.046* 0.367* 10.347* 0.089* 4 (e 2R
A*B
o
0.092 0.193 0.248 3.529 0.059 16
Error
PSR W
11.36 10.73 11.89 3.56 10.01 e e
CV%

sl dpy5 0 Jk:}lcbﬂ)z‘_g)b&m 6.;\.0"5}-'\‘9))0 5 Aoy Ju:}lcb.w): 6)1)&»’-")1“14_ \../13;4-_’;?}
** and * respectively significant at 1% and 5% and ns is not significant at the 5% level.

Ay Ul ohas) Slasiie (S ol O e il 5 (55 31 ke lis -0 Js
Table 5. Mean comparison of the effect of Mg concentration of irrigation water and pistachio variety on some
growth characteristics of pistachio seedlings.

_ OV ) e oo
ok Laaly

Magnesium levels (mmol/l)
Average Bases
3 2 1 0.5 0

Gregsle) g el
Seedling height (cm)

IsL
2354 1.80"% 2.08° 3.13° 3.11° 1.62°¢ e
Badami
2514 1.79 % 222° 3.33° 3.05° 2.18° 5
Ghazvini
. /‘L.»
1.79 ¢ 2.15% 3234 3.084 1.90 B¢ o
Average

(Mo0) S 2 o)

Leaves loss (%)

IsL
54.124 62.94° 56.87° 48.51¢ 46.34¢ 55.94 % e
Badami
51.54" 56.24 % 5421% 47.23¢ 46.75 ¢ 53.28° 5
Ghazvini
. /‘L.»
59.59 4 55548 47.87°¢ 46.54 € 54.61° o
Average

I (Sl e M Ao s iy el a3 ool Bl 51 Sols dga3T b oS e S5 b Sor S o sl slaeld
Values with similar letters have no significant difference statistically at the 5% level according to the Duncan’s test.
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Figure 1. Interaction effect of pistachio base and different levels of magnesium on soil soluble magnesium and

stem height of pistachio seedlings.
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Figure 2. Interaction effect of pistachio base and different levels of magnesium on soil soluble magnesium and

leaf loss of pistachio seedlings.
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Table 6. Mean comparison of the effect of Mg concentration of irrigation water and pistachio variety on some

growth characteristics of pistachio seedlings.

OV ) e oo

oSl Magnesium levels (mmol/l) Ll
Average 3 5 1 0.5 0 bases
(p,5) Blo S 055
Stem dry weight (g)
IsL
3728 3.40¢ 3.55¢ 3.85¢ 4,08 3.73¢ o
Badami
4.66" 427" 497%® 5.24*° 486 3.95% s
Ghazvini
. /‘L.»
3.83 8 42648 4554 44748 3.84 "8 ok
Average
(o 8) aty, Ko U5
Root dry weight (g)
IsL
3.93° 4,00 411°° 407 408 3.40°¢ ‘; *
Badami
4264 431 430 470 432 3.66 ™ s
Ghazvini
. /‘L.»
4154 420" 438" 420" 3538 ok
Average
(¢ 5) S K2 055
Leaf dry weight (g)
IsL
226" 1.65° 1.84°¢ 3.02° 3.20° 1.56° o
Badami
3.094 191° 2.08° 4.17% 3.92° 3.35° el
Ghazvini
. /‘L.»
1.78 € 1.96 ¢ 3.604 3.564 246" ok
Average

A (5l e LD M)J@JL»:}\CE“):&)M Ll 51 Sl Sl G (S rie Sy b Ko sS G gl slael

Values with similar letters have no significant difference statistically at the 5% level according to the Duncan.
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Figure 3. Interaction effect of pistachio base and different levels of magnesium on soil soluble magnesium and

stem dry weight of pistachio seedlings.
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Figure 4. Interaction effect of pistachio base and different levels of magnesium on soil soluble magnesium and
leaf dry weight of pistachio seedlings.
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Figure 5. Interaction effect of pistachio base and different levels of magnesium on soil soluble magnesium and
root dry weight of pistachio seedlings.
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Table 7. Mean comparison of the effect of Mg concentration of irrigation water and pistachio variety on some

elements concentration in leaf of pistachio seedlings.

oSl Magnesium levels (mmol/l) laaly
Average bases
3 2 1 0.5 0
(-Lﬂ))) gj V.:«JS
Leaf Calcium (%)
Isb
1.40 A 1.69 ® 1.66 ® 1.24% 1.24% 1.19° ot
Badami
1.54 4 1.58 % 1.62° 1.51%® 1.62° 1.39® S
Ghazvini
. /'La
l.64 l.64 1.3848 1.4348 1298 oS
Average
(hoy3) S (e
Leaf Magnesium (%)
Isb
0.79° 0.97® 0.89 0.80 0.80 ¢ 0.51° ot
Badami
0914 1.05° 1.07° 1.00® 0.82 0.63 ¢ i
Ghazvini
. /'La
1.01* 0.98 4 0.90 " 0.81°¢ 0.57° oS
Average

Al (5l e iDL M)J@JL»:}\CE“):&)M Ll 51 Sl Sl G (S i Sy b S sS G gl slael

Values with similar letters have no significant difference statistically at the 5% level according to the Duncan’s test.
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Figure 6. Interaction effect of pistachio base and different levels of magnesium on soil soluble magnesium and

leaf calcium content of pistachio seedlings.
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Figure 7. Interaction effect of pistachio base and different levels of magnesium on soil soluble magnesium and

leaf magnesium content of pistachio seedlings.
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Abstract

Background and Objectives: The quality of irrigation water affected by salinity and
high concentration of soluble salts is one of the important problems of pistachio areas in
recent years. In this regard, the gradual increase in the concentration of soil magnesium in
pistachio areas which irrigated with inappropriate and salty quality groundwater has become
one of the most serious challenges ahead. Since there are very few studies on the effect
of high concentrations of magnesium on soil properties and vegetative traits of pistachio,
so this study investigates soil properties and growth characteristics of two bases of pistachio
Badami Zarand and Ghazvini, under the influence of different concentrations of magnesium
in irrigation water, as well as selection the superior and more resistant bases to high
concentrations of magnesium.

Materials and Methods: The experiment was split plot based on a randomized complete block
design with two factors each with three replications. The first factor consists of two pistachio
bases including Badami Zarand and Ghazvini and the second factor was made of five levels of
magnesium in water (0, 0.5, 1, 2, 3 mM from magnesium sulfate source). vegetative traits were
measured before the treatments (end of the eighth week) and after 6 months from the beginning
of the treatment and their changes were investigated during the application of the treatments,
dry weight of the aerial parts (leaf and stem) and root, concentration of some The nutrient
elements of the plant leaf and the soil chemical properties of the pots, such as electrical
conductivity, pH, concentration of sodium, potassium, calcium, magnesium, soluble phosphorus
and calcium to magnesium ratio were measured at the end of the experiment.

Results: Results showed that in general the effect of different levels of magnesium in the
irrigation water was significant on soil EC and the concentrations of calcium, magnesium and
sodium in the soil solution. In addition, at concentrations of 0.5 and 1 mM magnesium sulfate,
the growth of pistachio plant (vegetative shoot and shoot dry weight plus roots) improved
while by increasing the concentration of magnesium in the irrigation water (level 2 to 3 mM
Mg), shoot growth and root dry weight, shoot + root weight reduced compared to the control.
Also, soil soluble calcium to magnesium ratio showed significant difference at 0 mM
magnesium of irrigated water compared to other treatments. The results showed that
changes in soil pH, absorbable potassium and available phosphorus in the soil experienced
no significant influence by pistachio base, magnesium levels in water and their interactions
effect.

* Corresponding Author; Email: nyazdanpanah@gmail.com

Yy



Conclusion: The results of this study revealed that for two bases of Badami Zarand and
Ghazvini, there is a threshold value of magnesium concentration. It was found that under the
influence of different concentrations of magnesium in the irrigation water, the best growth in
both pistachio bases was observed at 0.5 and 1 mM magnesium sulfate. With increasing the
concentration from 2 to 3 mM, both bases showed a decline in growth. Overall, the results of
this study indicated that the concentration of magnesium in irrigation water mare than 2 mM can
reduce pistachio growth and lead to the complexity of the leaf and burn margins and tips of the
leaves, which can be considered by researchers and farmers.

Keywords: Threshold tolerance, Magnesium, Plant growth, Hoagland solution, Pistachio

ye



