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Table 1. The concentration of final solution of macronutrients and micronutrients.
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(The concentration of final solution) (combination Name) (The concentration of final solution) (combination Name)
(uM) (mM)
0.04 (NH,)6Mo;024 1 KNO;
24.26 H;BO; 0.5 Ca(NO;),. 4H,0
1 CuSOs. 5H,0 0.35 NH4NO;
3.82 ZnS0,. TH,0 0.8 KH,PO4
1.54 Fe-EDTA 0.3 K;HPO,
0.5 MgSO,. TH,0
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Table 2. Analysis of variance for physiologic characteristics in saline conditions.
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(Mean of squares) _
&3l a= s Ol s dl;.»
F/Fn
5 Jes s b L s a Jé, ks (Degree of (Sources of
freed iati
(Total (Chlorophyll  (Chlorophyll  psw ale  pysale sl al> eedom) variations)
chlorophyll) b) a) (I (I a
3.36%* 0.33* 1.64%* 0.002™ 0.002™ 0.007%* 3 o
(Salinity)
. . 5
2.74%% 0.48* 1.06* 0.002™ 0.018%* 0.004™ 2 =7
(Zeolite)
. . . . Sy gyl
1.66% 0.18™ 0.82* 0.001™ 0.004™ 0.002™ 6 R0 S0
(Salinity*Zeolite)
las
0.49 0.09 0.29 0.001 0.003 0.001 24
(Error)
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* %% are significant at 1 and 5% probability level, respectively and ™ not significant.
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Continue Table 2. Analysis of variance for physiologic characteristics in saline conditions.

Sl e SSLe )
(Mean of squares) @l 4o Sl gl
. s c . s . (Degree of (Sources of
o ofan H S odan R b 555, freedom) variations)
(The concentration of total protein)  (The concentration of leaf proline) ~ (Carotenoids)
0.0003* 0.47% 0.76™ 3 S
(Salinity)
0.0001% 1.02% 1.12% 2 7
(Zeolite)
) Sy b
0.0001* 0.64%* 0.05™ S SRR
(Salinity*Zeolite)
o
0.00003 0.08 0.27 24
(Error)
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*, ** are significant at 1 and 5% probability level, respectively and ™ not significant.
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Figure 1. Mean comparison ofchlorophyll fluorescence index for salinity levels in the first stage (A) and zeolite
levels in the second stage (B) of pistachio seedlings.
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Figure 2. Mean comparison of the effect of salinity levels (A) and zeolite levels (B) on chlorophyll b
concentration of pistachio seedlings.
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Table 3. Mean comparison of interaction of salinity and zeolite on total chlorophyll concentration (mg gr”' fw)

of pistachio seedlings.

(535 Ao s2) Sl 5 g glae Soxt sl
3 0,

Zeolite levels (%ow) (p2oe 25 Ve
oSle Salinity levels
Mean 20 10 0 (Mmolar Sodiom Chloride)
225A 1.62 ¢ 2.61%4 2.31% 0
2.70 A 3.45%® 4.08° 1.274% 75
2.60 A 2.52b 2.45%4 2.9 ¢ 150
1.42B 1.25% 2.09 ¢ 0.59°¢ 225

. /'L.a
2.21 AB 2.69 A 1.78 B o
Mean

A SIS b (ol e sl Ao gy e a3 ST g3l il S re G S L Bl (sla Sl

* Means with at least one common letter are not significantly different with each other at probability level of 5%

according to Duncan test.
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Table 4. Mean comparison of interaction of salinity and zeolite on chlorophyll a concentration (mg gr” fw) of
pistachio seedlings.

(35 4e53) &I 55 sk S5 s
Zeolite levels (%ow)

(b LS Y50 o)
oSl 20 10 0 Salinity levels
Mean (Mmolar Sodiom Chloride)

1.50 AB 1.33 % 1.57°%4 1.55°%4 0
191 A 2.49® 2.80° 0.94 % 75
1.90 A 2.00 ¢ 1.69 ¢ 2.13 ¢ 150
1.07 A 0.92¢ 1.59 b 0.444 225

. /'L.a
1.68 AB 1.83 A 1.26 B o
Mean

A SIS b ol e sl Ao gy e a3 ST g3l il S e G S L Bl sl Sl
* Means with at least one common letter are not significantly different with each other at probability level of 5%
according to Duncan test.
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Figure 3. Mean comparison of the effect of calcium-enriched zeolite levels on carotenoids content of
pistachio seedlings.
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Table 5. Mean comparison of interaction of salinity and zeolite on leaf proline concentration (mg gr' fw) of

pistachio seedlings.

(35 Aa0) 55 sk Soss sl
Zeolite levels (%ow) (e IS e k)
ke 20 10 0 Salinity levels
Mean (Mmolar Sodiom Chloride)
0.09 C 0.06 < 0.10% 0.10% 0
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0.12B 0.134 0.10 de 0.144 150
0.25A 0.38° 0.28° 0.018 225
. /'L.a
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* Means with at least one common letter are not significantly different with each other at probability level of 5%

according to Duncan test.
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Table 6. Mean comparison of interaction of salinity and zeolite on leaf protein content (mg gr™' fw) of pistachio

seedlings.
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3 0,
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* Means with at least one common letter are not significantly different with each other at probability level of 5%

according to Duncan test.
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Abstract

Background and Objectives: Pistachio (Pistacia vera L.) is one of the most important
horticultural products and of particular economic importance. Most of pistachio orchards are
irrigated with saline and low quality water which reduced production in recent years especially
in the gardens of Kerman pistachio in recent years. Salinity stress is one of the important factors
reducing the land ability in agricultural production and impairing the plant physiological
processes and reduced growth and yield eventually. Although research on the effect of natural
zeolite on some plant characteristics, but information about the effect of enriched zeolite as a
slow release fertilizer or soil conditioner on pistachio plant under saline conditions, there are no
resources. The aim of this study is to evaluate the effect of calcium enriched zeolite on some
physiological characteristics of pistachio seedlings under salinity stress.

Materials and Methods: In order to investigate the response of pistachio seedlings to salinity
and zeolite levels, a factorial experiment was carried out in a completely randomized design in
perlite medium with three replications in the greenhouse of agriculture college, Vali-e-Asr
University of Rafsangan. Treatments consisted of three levels of zeolite enriched by calcium
(0, 10 and 20% W) and four levels of NaCl (0, 75, 150 and 225 mM). 5 germinated seeds were
planted in each pot at a depth of 3 cm. Hoagland solution was used for pots irrigation. Pots
leaching was carried out with distilled water in the ninth week after planting and according to
plan, treatments of sodium chloride (0, 75, 150 and 225 mM) was prepared as a solution added
to pots in two phases and once a week. fluorescence Chlorophyll index (F,/F,) at 3 times
(weeks twelfth, nineteenth and twenty-fourth after planting), concentration of chlorophyll a,
chlorophyll b, total chlorophyll, carotenoids, proline and protein were measured.

Results: The results showed that, with increasing salinity the concentration of chlorophyll a,
chlorophyll b and total chlorophyll decreased significantly. Application of 10% W zeolite
increased chlorophyll b by 68 percent. Salinity also decreased the fluorescence chlorophyll
index and protein, so that with increasing salinity to 225 mM, fluorescence Chlorophyll index
by 8 percent and protein by 37 percent decreased compared to control. Salinity increased leaf
proline. Application of zeolite enriched by calcium increased mentioned parameters, so that
with increasing 10% W zeolite enriched by calcium to medium, the concentration of proline and
protein, increased by 100 and 19.5 percent respectively.

Conclusion: In general it is concluded that the calcium-enriched zeolite (10% W), increased the
ability of pistachio seedlings in resistance to salinity stress.
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